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ABSTRACT
The purpose o f this study was to create a profile o f high school soccer players by 
measuring physical attributes, abilities, and skills in players competing in interscholastic 
soccer in Las Vegas. Seventy-two male and sixty-nine female varsity players completed a 
soccer history questionare and fourteen physical and skill characteristics were measured. 
The results indicate that high school soccer players are in slightly better physical 
condition compared with typical adolescents. Male players are similar to international 
soccer players o f the same age and female players are similar to older international 
players. There is no difference between gender and position played with respect to 
physical and physiological characteristics. Differences did exist between soccer positions, 
regardless o f gender. The positional placement o f individual players appears to be an 
important factor in separating the successful teams from unsuccessful teams.
Ill
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Chapter I 
INTRODUCTION
Soccer is arguably the most popular game in the world. It is played as a 
recreational sport by people of all ages and is a professional sport in over 80 countries in 
the world. Soccer requires a combination of speed, strength, agility, power, endurance and 
skill to be a successful player (Ekblom, 1986; Davis and Brewer, 1993; Tumilty, 1993). 
The success of a team relies on teamwork in combination with individual ability (Bate, 
1988; Hughes, Robertson, and Nicholson, 1988). Several studies have described the 
physical characteristics o f soccer players competing at many different levels o f play and 
from different countries (Kanseal, Verma, and Sidhu,1980; Bell, 1987; Green, 1992; 
Matkovic, Jankovic, and Heimer, 1993; and Puga, Ramos, Agostinho, Lomba, Costa, and 
de Freitas, 1993). These studies have provided information about the type o f person who 
is competing in this sport and have given insight into the physical and physiological 
qualities needed to play this game. Information of this type can be used by coaches and 
trainers in creating a successful team as well as by athletes in their individual training. 
A lthough soccer participation is increasing in the United States, very little research has 
been done with American players. Therefore the purpose o f this study is to create a
1
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profile o f the American high school soccer player by measuring various anthropometrical, 
physical ability, and skill measurements in players competing in interscholastic soccer in 
Las Vegas. The following assumptions will be made during the study: 1) all participants 
will perform  at their highest level during the physical ability and skills tests; 2) all 
participants will be representative o f the normal high school varsity soccer population; and 
3) all the teams perform  at a similar level o f play.
The hypotheses are that: 1) there will be no difference between the profile o f the 
American high school soccer player compared with the international soccer player; 2) no 
difference between the characteristics o f players with respect to position; and 3) no 
difference between the athletes on successful teams compared to those players on less 
successful teams.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Chapter II 
LITERATURE REVIEW
A soccer player, like any other athlete, has unique characteristics which enable 
him or her to be successful in the sport. In addition to physical skills, players must 
have stamina, agility, strength, and speed. These characteristics help to define not only 
a successful soccer player but also a successful soccer team.
The Game
Soccer is played on a field, normally 120 yards long and 60 yards wide, with a 
goal at each end. Each team consists o f 11 players, 10 field players and a goalkeeper. 
The 10 field players are broken down into three categories: defenders, m idfielders, and 
forwards. W ithin these categories, there are more specific positions depending on team 
style and individual characteristics, for example: center halfback, sweeper, stopper, 
striker, inside left wing forward. These particular positions can require different 
characteristics even among tactically similar players, i.e. among the defenders, the 
sweeper is usually taller and bigger than the stopper. Usually, all players, except for 
the goalkeeper, play in almost all areas of the field. The goalkeeper normally restricts 
movement to the 18 yard by 30 yard penalty area in front of the goal. The game is 90
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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minutes long, played in two halves o f 45 minutes each with no time outages. A limited 
number o f substitutions are allowed to relieve players during the game. Points are 
scored when the soccer ball is kicked, headed, or deflected in to the goal.
Soccer is a popular amateur sport for both men and women. The physical, 
physiological, and skill requirements o f wom en's soccer are the same as for m en's 
soccer, with respect to the obvious physical and physiological differences between the 
two sexes (Colquhoun and Chad, 1986; Davis and Brewer, 1993).
Game Activitv
In a game, a male player covers from 8680 meters to 13260 meters (Ekblom, 
1986; Van Gool, Van Gerven, and Boutmans, 1988; Reilly, 1993; Tumilty, 1993), 
while women have been shown to cover between 6270 and 10670 meters during a game 
(Davis and Brewer, 1993). Reilly (1993) has shown that in a professional soccer game 
98% o f the distance covered by a player was without the ball. This included 36% of 
the distance covered by jogging, 24% by walking, 21 % by cruising, 11% by 
sprinting, and 6% by running backwards (Reilly, 1993). W hen the activity performed 
during the game was studied as a percent o f the gam e's 90 minutes, the breakdown 
showed 46.4%  o f the time walking, 38% jogging, 11.3% sprinting or striding, 2.3% 
stationary and only 2% game related (Reilly, 1993).
A majority of the goals are scored via some type of kick, however analysis of 
the goal scoring from the 1990 W orld Cup showed that 24.4% o f the goals were scored 
by heading. This is a significant increase from the 1986 W orld Cup when only 14.3 % 
were scored by heading (Jinshan, Xiaoke, Yamanaka, and M atsumoto, 1993). Further
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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analysis o f the two previous W orld Cup Tournaments found that 29.6% of the goals 
scored came from set plays, 25 . 1% were a result of a crossing pass from the right or 
left side o f the attacking zone and only 11.7% were scored via a dribbling attack 
(Jinshan et al, 1993). Data from the 1990 W orld Cup show that almost 95% o f the 
goals were scored by offensive plays deep in the offensive zone. This is a 10% 
increase over the 1986 W orld Cup (Jinshan et al., 1993). Data from both W orld Cups 
also show that more goals were scored in the second half of games (Jinshan et al., 
1993). An analysis of how goals were scored in the 1986 W orld Cup in com parison 
with the 1990 W orld Cup found that fewer goals were scored when the attack came 
from a wing crossing the ball at half field or by central penetration. Instead, the teams 
in the 1990 W orld Cup tended to use crossing passes from the wings in the offensive 
zone and set plays (Jinshan et al., 1993). The results of studies on British players 
show that 66% of scoring plays originate in the offensive third of the field (Bate,
1988). The game itself has become faster over the past decade with a trend to m ore 
offense and goals scored (Jinshan et al., 1993). These findings reflect the use of 
physical power and strength with respect to increased heading and kicking on offense 
and defense. They also show a decrease in the use o f individual dribbling skill in goal 
scoring. Instead short passes in the offensive zone are used more often for goal 
scoring. Fatigue and poor conditioning may also be reflected in the increase in the 
number o f goals scored in the second half.
Positional Play
The goalkeepers defend an 8 by 12 foot goal, which requires the player to have
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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quick reaction time, good body size, jumping ability and flexibility in order to get in 
front o f the ball, as well as whole body strength to stop the ball and kick or punch it 
out (Cochrane and Pyke, 1976; Raven, Gettman, Pollock, and Cooper, 1976; Cassell 
and Ersing, 1980; Bhanot, 1988; Garganta, Maia, and Pinto, 1993; Puga, Ramos, 
Agostinho, Lomba, Costa, and de Freitas, 1993). The primary job  o f the defenders is 
to keep the opposing team 's offensive players from creating scoring opportunities and 
taking shots on goal. They also have a role in starting offensive plays by passing the 
ball up field to their offensive players. Many teams even require these players to make 
occasional offensive runs into the attacking zone to enhance scoring opportunities.
This requires size, strength and speed to keep up with the opposing teams forwards as 
well as physically playing them off the ball or forcing them to take poor shots (Raven 
et al., 1976; Cassell and Ersing, 1980; Oberg, Ekstrand, M oller, and Gillquist, 1984; 
Garganta et al., 1993; Puga et al., 1993; Taiana, Grehaigne, and Cometti, 1993). 
Midfielders are usually the playmakers of the team. This position requires good ball 
handling skills and endurance (Tumilty, 1993). These players cover the most ground 
per game compared to all other positions (Tumilty, 1993). The role o f the forwards is 
to score goals. In order to be successful, these players need to have a combination 
quickness, speed, agility, and ball handling skills to create open space in order to take a 
shot (Raven et al., 1976; Garganta et al., 1993). They also need good and accurate 
kicking or heading ability to get to ball past the big and swift goalkeepers (Cassell and 
Ersing, 1980; Taiana et al., 1993).
Team Success
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Soccer is a team sport, where each player has an important role in the success 
o f the team. The game requires different types of people, with respect to physical, 
physiological, and skill characteristics, for the specific offensive and defensive 
positions. Style o f play and evolution of the game change the job o f specific positions. 
Northern Europeans have a more physical style o f play which involves more body 
contact than the short passing individual dribbling finesse style of play characteristic of 
the South Americans. A basic formula for success was presented by Bate (1988) after 
observing several British international matches. Bate emphasizes playing the ball 
forward with long passes o f 36 meters or more, and forward runs with the ball. Bate 
(1988), also suggested that passing the ball to a space behind the defenders can create 
scoring opportunities. Hughes et al. (1988) compared the patterns of play o f successful 
and unsuccessful teams in the 1986 W orld Cup and found that successful teams touched 
the ball 5.59 times per possession compared with 5.22 times for unsuccessful teams. 
However, the same data from the 1986 W orld Cup show that the assisting player and 
scoring player touched the ball less than two times before passing or shooting 69% and 
87% of the time respectively (Olsen, 1988). Olsen (1988) also noted that few goals 
were scored after more than three touches on the ball by the shooter (Olsen, 1988). 
These results support the importance of ball trapping skills and lack of dribbling used 
in scoring. The successful teams, when they approached the final sixth o f the field, 
prim arily played in the center area. This probably accounts for the increased number 
o f shots from the penalty area for the successful teams, as more than 90% of the goals 
were shot from within 16 meters of the goal (Olsen, 1988). In contrast, Olsen (1988)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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found no difference between the teams with respect to the number o f shots taken from 
outside the penalty area. Further analysis o f the successful teams from  the 1986 W orld 
Cup by Hughes et al. (1988) supports Olsen's (1988) findings. Hughes et al. (1988) 
concluded that: 1) unsuccessful teams kept the ball out to their wing positions both on 
offense and defense more than successful teams, and they dribbled the ball m ore out on 
the wings in their defensive zone; 2) successful teams passed the ball through the 
center o f the field as they transitioned from defense to offense; and 3) unsuccessful 
teams lost possession of the ball much more in the final sixth of the playing field on 
both offense and defense. Hughes et al. (1988) reinforced the importance o f speed, 
passing, and ball handling skill for team success. The important positions for the 
successful teams seem to be the center players on offense as well as defense. 
Phvsiological Requirements
The intensity level required to play in a competitive soccer game changes every 
six seconds throughout the game (Reilly, 1993). Studies have estimated intensity level 
by measuring heart rate, blood lactate levels and oxygen uptake. High intensity 
activity accounts for 8% to 18.8% o f the total distance covered during a game 
(Ekblom, 1986; Reilly, 1993). Rohde and Espersen (1993) showed that players work 
at an intensity o f 60% - 88% of their maximum heart rate for more than 60% o f the 
game, and at an intensity level o f more than 88% of their maximum heart rate for an 
average o f 26% of the game. Van Gool et al. (1988) found that mean heart rates and 
oxygen uptake for professional soccer players were regularly above 80% and 70% 
respectively throughout the game. High intensity activities can be defined as sprinting
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and striding. During a match these activities last on average between 3.7 to 4 .4 
seconds at a time (Withers, M aricic, Wasilewski, and Kelly, 1982; M ayhew and 
W enger, 1985). The position o f the player also effects intensity level during a game. 
Offensive players, midfielders and forwards, work at a higher intensity for a greater 
percentage of the game than do defensive players, primarily because these positions 
require more sprinting (Van Gool et al., 1988; Reilly, 1993). The ability to maintain 
performance at high intensity levels is less for lower level soccer players (Ekblom, 
1986).
Anaerobic energy is the energy source for the short duration high intensity 
sprinting and explosive power activities in soccer. Phosphagens, ATP and creatine 
phosphate are important for these activities, but the role for anaerobic glycolysis in 
soccer is less clear (Tumilty, Hahn, Telford, and Smith, 1988). Ekblom (1986) found 
blood lactate levels during match-play range from 4 - 9.5 mM with peak values above 
12 mM , yet other studies found levels to be 4 .4  mM (Rohde and Espersen, 1988) and 
under 3 mM (Tumilty et a l., 1988).
The main energy source for soccer players is oxidative metabolism (Ekblom, 
1986). Players perform  between 75% - 88% o f their maximum heart rate for a 
majority o f the game (Rohde and Espersen, 1988; Tumilty, 1993). This requires a 
high level o f aerobic capacity and glycogen stores in order to maintain such a high 
level o f performance (Kirkendall, 1993). Maximum oxygen uptake o f male soccer 
players ranges between 45 ml/kg/m in and 70 ml/kg/m in (Nowacki, Cai, Buhl, and 
Kruemmelbein, 1988) and ranges between 47 m l/kg/m in and 58 m l/kg/m in for females
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
10
(Colquhoun and Chad, 1986; Jensen and Larsson, 1993; Davis and Brewer, 1993). 
These are above average aerobic endurance capabilities when compared with the 
norm al population (Golding, M yers, and Sinning, 1989), yet these values are not in the 
range o f elite endurance athletes who have aerobic capabilities greater than 70 
m l/kg/m in (Pollock, W ilmore, and Fox, 1978). The required fitness capability is an 
obvious characteristic in view of the average distance covered by players during match- 
play. However, there is also variability in aerobic fitness level with respect to soccer 
position. Tumilty (1993) showed that goalkeepers generally have lowest aerobic 
capacities and the midfielders, who also cover the most distance during a game, the 
highest capabilities.
Glycogen is the primary energy source used in playing soccer. It is not only 
im portant for optimal performance during endurance exercise, but also during short 
term  sprint type activity (Jacobs, 1988; Kirkendall, 1993). Jacobs (1988) has shown 
that muscle glycogen levels are markedly depleted after a competitive soccer match 
(Jacobs, 1988). This depletion causes a decrease in endurance and ability to perform  
sprints (Jacobs, 1988; Kirkendall, 1993). Saltin (1973) also found that soccer players 
who have low muscle glycogen levels at the start of a game have decreased endurance 
and performance compared with players who have normal glycogen levels. Jacobs 
(1988) concluded that fit and skilled soccer players who do not have sufficient muscle 
glycogen stores will perform below their ability during a game.
Physical Requirements
Certain physical characteristics are necessary to meet the physiological demands
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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o f soccer. The height and weight reported for soccer players, regardless o f gender, are 
not much different from the normal population (Davis and Brewer, 1993; Tumilty, 
1993). However, non-elite male youth soccer players have been shown to be shorter 
and lighter than elite youth players (Garganta, M aia, Silva, and Natal, 1993a; Jankovic, 
Heimer, and Matkovic, 1993). Measurements o f leg length have found legs to be just 
under 50% o f body height (Kansal, Verma, and Sidhu, 1980; Green, 1992). On the 
average, soccer players have lower percent body fat and more lean mass than the non- 
athletic population (Ekblom, 1986; Davis and Brewer, 1993; Tum ilty, 1993). Many 
studies have measured the somatotype o f soccer players and found these athletes to be 
mesomorphic (Ramadan and Byrd, 1987; W hite, Em ery, Kane, Groves, and Risman, 
1988; Green, 1992; Garganta et al., 1993; Viviani, Casagrande, and Toniutto, 1993).
Differences between soccer position, with respect to physical characteristics and 
ability, result from the specific demands of the position (Oberg et al, 1984). The 
goalkeepers and defenders are usually the taller and bigger players, in order to protect 
their goal and keep the smaller, faster offensive players from attaining a secure 
offensive position in the goal area (Raven et al., 1976; Cassell and Ersing, 1980;
Kansel et al., 1980).
Strength
Muscle strength and endurance are very important for the soccer player. The 
gam e's demand for high intensity activity requires the athlete to possess strong legs and 
a moderate level of muscle endurance to maintain a given level o f performance 
throughout the 90 minute match. This characteristic is needed for the m ajor purpose of
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scoring goals as well as defending against them. The ability to use the leg muscles to 
create power and velocity for a kick or a header is o f primary importance for scoring. 
The soccer kick is a combination of strength, speed, and skill (Poulmedis,
Rondoyannis, M itsou, and Tsarouchas, 1988; De Proft, Cabri, Dufour, and Clarys, 
1988a; De Proft, Clarys, Bollens, Cabri, and Dufour, 1988b). Tumilty (1993) found a 
positive relationship between leg strength and kicking performance. Poulmedis et al. 
(1988) found a high correlation between muscle torque of the lower leg and soccer ball 
velocity and concluded that increased muscle torque is an important factor in enhancing 
the high acceleration of the kicking leg. Poulmediset al. (1988) showed that the 
relative isokinetic torque o f the lower extremity measured at slow speed (30°/sec) 
appeared to be a good predictor of soccer ball velocity. Perrine and Edgerton (1975) 
found vertical jum p ability to have a high correlation with isokinetic leg strength and 
Oberg et al. (1984b) found vertical jum p ability to have a positive relationship with 
knee extensor strength. Studies have shown soccer players to have greater leg strength 
when compared with non-soccer players (Cabri, De Proft, Doufour, and Clarys, 1988; 
De Proft et al., 1988). However, there are conflicting data on explosive leg strength 
with respect to soccer talent. Utilizing jum ping tests and shuttle runs, some studies 
have shown no differences between soccer players of different ability levels (Raven et 
al.,1976; Thomas and Reilly, 1979), however recently Garganta et al. (1993) showed 
elite young soccer players to be more powerful than non-elite players using sprinting 
and jum ping tests. Vertical jum p height is greater in upper level players compared 
with lower level players (Kirkendall, 1985; Gauffm, Ekstrand, Arnesson, and Tropp,
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1989). A comparison o f leg power with respect to kicking shows that, excluding the 
goalkeeper, the field players with the most power are the forwards, while midfielders 
tend to be the weakest (Taiana, et al.,1993). However other studies have found that 
defensive players, goalkeepers and defenders, have greater knee extensor torque 
compared to forwards (Oberg et al., 1984a; Togari, Ohashi, and Ohgushi, 1988).
Generally, upper body strength is not essential for soccer success. Some studies 
have used grip strength as a measurement o f general whole body strength as well as 
upper body strength (Balogun, Adenlola, and Akinloye, 1991). Soccer players have 
average grip strength when compared with the general population (Raven et a l., 1976; 
Islegen and Akgun, 1988). Goalkeepers usually perform  better in these types o f 
strength tests (Raven et al., 1976; Garganta et al., 1993). The ability o f goalkeepers to 
use their hand and arms to defend the goal and their position specific training may be 
reflected in this difference.
The quick changes in intensity level during a game require a degree o f explosive 
speed, which is a form of power. Soccer sprints during a game usually range between 
12 - 40 meters (Brewer and Davis, 1991; Bangsbo et a l., 1991; Tumilty and Darby, 
1992; Kollath and Quade, 1993). Professional soccer players are found to be quicker 
than amateur players (Kollath and Quade, 1993). The position of forward requires a 
player to perform  quick and agile movements, with and without the ball to elude the 
defenders and create scoring opportunities. These players normally have sm aller body 
size and less muscle mass then the other players but this is compensated by their quick 
speed and jumping ability (Raven et al., 1976; Cochrane and Pyke, 1976; Cassell and
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Ersing, 1980; Bhanot, 1988). Although positive correlations have been found between 
isokinetic leg strength and 50 m eter speed, the forwards who are faster than the 
goalkeepers have the weakest leg strength on the team (Cassell and Ersing, 1980;
Oberg et al., 1984). In spite o f weaker leg strength, these players have better jum ping 
ability and anaerobic power than midfielders (Raven et al., 1976; Bhanot, 1988; 
Tumilty, 1993).
Flexibility
Flexibility is a m ajor component o f physical fitness, however soccer players are 
no more flexible than the normal population (Ekstrand and Gillquist, 1982). Some 
studies have even shown that soccer players, with the exception o f goalkeepers, are less 
flexible than non-athletes and suggest that this inflexibility in soccer players may 
increase the risk o f injuries (Ekstrand and Gillquist, 1982). Ekblom (1986) has 
suggested that this lower body inflexibility is the result o f the high degree fast 
concentric and eccentric muscle strength work in soccer training. However, it is 
believed that a period o f stretching after a training session will increase the flexibility 
o f soccer players compared with a situation where no post training stretching is 
performed (Ekblom, 1986).
Skill Requirements
Studies have shown that specific physical and physiological characteristics are 
needed to play the game o f soccer. The ability to perform  at elite levels is dependent 
on the athlete's ability to get to the ball, control the ball, and kick the ball with the 
appropriate amount o f power, velocity, and accuracy so that the ball ends up at the
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intended spot on the field.
Many different tests have been created in an attempt to measure soccer skill. In 
an attempt to recreate game performance some tests have included a combination o f 
sprinting, dribbling with a ball through flags and passing the ball to a small target 
(Nettleton and Briggs, 1980; Lindquist and Bangsbo, 1988). Other tests have measured 
the specific skill o f dribbling the ball around cones or flags (Feltz and Brown, 1984; 
Apor, 1988). Some kicking skill tests have measured the combination o f kicking 
power and accuracy (Cassell and Ersing, 1980; Feltz and Brown, 1984; De Proft et a l . , 
1988). Although several skill tests have been used to assess soccer ability, a review of 
the literature does not reveal a common test (Feltz and Brown, 1984). However, the 
30 meter slalom run with the ball test was used in a six year study of prospective 
soccer players and those players who gave up soccer had the slowest times in this test 
(Apor, 1988).
Conclusion
Although soccer has been an international sport since the early part o f this 
century, it's  recognition in the has only recently become evident. Over the past 25 
years there has been an explosion in popularity o f soccer among both boys and girls on 
the youth and high school level, which has in turn sparked growth in Am erican soccer 
on the international level (Jokl, 1981; Mushier, 1983). Given the large increase in 
participation in soccer in the United States, it is of interest to determine if the 
characteristics o f young people playing soccer in the United States are comparable to 
those o f players from other countries. Therefore, the purpose o f this study is to create
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a profile o f the American high school male and female soccer player. Specific soccer 
positions will also be compared to detect any characteristics unique to different 
positions. Lastly, the individual team data will be analyzed to see how it relates to 
team success.
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Chapter III 
M ETHODOLOGY
Seventy-two male (age x =  16.5 y rs .±  1.2 yr.) and sixty-nine female (age x =
16.3 y rs .±  1.3 yr.) varsity soccer players from the Clark County School D istrict of 
Las Vegas, Nevada consented to participate in this study. The male and female players 
were analysized separately during their respective seasons, males in the early fall and 
females in the early winter. The male players included six goalkeepers (age x =  16.7 
y r s .+  1.1 y rs .), twenty-four fullbacks (age x =  16.5 y rs .±  1.2 yrs.), twenty-four 
m idfielders (age x =  16.3 yrs. ±  1.1 yrs.), and eighteen forwards (age x =  16.5 yrs. ±  
1.4 yrs.). The female players included six goalkeepers (age x =  16.5 yrs. ± 1 . 3  yrs.), 
twenty-one fullbacks (age x =  16.6 yrs. ±  1.3 yrs.), twenty-two midfielders (age x =
16.3 yrs. ±  1.2 yrs.), and eighteen forwards (age x =  16.0 yrs. ±  1.4 yrs.). Position 
classification, soccer and varsity experience were obtained from a player self report. 
Testing took place at the school o f each team during the soccer season. All tests were 
completed during a single two hour session.
Standing and sitting height were measured using a standard anthropometer 
(Siber Hegner & C o.,Inc. Carlstadt, New Jersey). Leg length was calculated as the
17
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difference between standing and sitting height. Weight was taken on a portable 
Health-o-meter scale and recorded in pounds.
Skinfolds were taken using Harpenden calipers to estimate percent body fat 
(Jackson and Pollock, 1978). The following four sites were measured: tricep, 
abdomen, ilium, and thigh.
Flexibility was determined using a sit and reach apparatus (Leflar, Portland,
OR) to measure trunk flexion.
A hand grip dynamometer (Quinton, Seattle, WA) was used to measure grip 
strength in the dominant hand.
Vertical jum p height was measured with subjects' starting in the squat position, 
after standing reach was measured.
Subjects completed a 50 meter sprint to measure speed and a 1.5 mile run to 
measure cardiovascular endurance. Both tests were performed on the grass soccer field 
o f each respective team.
To assess soccer related skills, subjects completed a 30 meter slalom course in 
which they dribbled a soccer ball between cones spaced three meters apart set in a 
straight line. Subjects also performed a kick for distance in which subjects used a 
standard three step approach and kicked with their preferred foot. Kick for distance 
was determined as the horizontal distance the ball traveled in the air. The best o f two 
trials was recorded.
For analysis, players were grouped by gender, team, and position. The raw 
data was statistically analyzed using factorial ANOVAs and D uncan's Multiple Range
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test. Correlation analyses were also performed on physical ability and skill variables to 
detect the presence o f linear relationships between the variables.
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Chapter IV 
RESULTS
Except for body mass index, males were significantly different (p <  .0001) from 
females in all variables measured (Table 1). The males were taller and weighed more than 
the females. They had 38% less body fat than the females and 14% more lean body mass. 
The males were 9% less flexible than the females, yet they were 16% -24% better with 
respect to vertical jum p, 50 meter sprint, 1.5 mile run, and 30 m eter slalom with a ball. 
The strength measures of kick for distance and grip strength found the males to be 41% 
and 51% stronger.
W hen evaluating the data, several similarities were found with the positional 
characteristics regardless of gender (Table 2 & Table 3). Discrepancies only occurred 
between the males and females by position with respect to body mass index, vertical jump, 
50 meter speed, 30 meter slalom speed, and kick for distance.
For males, the goalkeepers were more than 4% taller than offensive players (p 
=  .0467). Defensive players weighted at least 10% more than offensive players (p 
=  .0004). The defenders also had a greater body mass index by 11% when compared with 
the midfielders (p = .0246). The forwards had 40% less percent body fat (p = .0019) and
20
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a 18% higher vertical jum p (p =  .0041) when compared to the defenders.
The evaluation of the females by position found the defensive players were more 
than 4% taller (p =  .0048) and 10% heavier (p =  .0277) than forwards. The forwards also 
had legs that were at least 4% shorter than all other players (p =  .0038). M idfielders had 
22% more percent body fat (p =  .0436) and were 8% slower in the 50 meter sprint test (p 
=  .0098) when compared to the forwards.
Through an analysis o f the physical characteristic data of both the male and female 
soccer players, it was concluded that gender had little effect on position selection with 
respect to all variables except for vertical jum p, sprint speed, dribble skill, and kick for 
distance, so all subjects were divided into 4 categories according to self-reported position; 
goalkeeper, defender, midfielder, and forward (Table 4). Goalkeepers and defenders were 
4% taller than the forwards (p =  .0004). The goalkeepers, defenders, and midfielders had 
3%-5% longer legs than the forwards (p = .0014). The goalkeepers and defenders 
weighed 11% more than the forwards, and the defenders weighed 8% more than the 
m idfielders (p =  .0001). The forwards had 26% less body fat (p = .0007), and 8% less 
lean body mass (p =  .0088) than the defenders.
To determine if physical characteristics and abilities were related to team success, 
the subjects were analyzed by team. Success was measured by calculating the winning 
percentage o f the teams in the respective leagues at the end o f the regular season. The 
male teams were analyzed apart from the female teams.
At the end o f the regular season, Clark High School had a better winning 
percentage than Bishop Gorman, Bonanza, and Western (Table 5). Soccer experience is
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presented in Table 6 and the results from the four male teams are presented in Table 7. 
The average time in the 30 meter slalom with a ball was at least 1 second faster for two 
o f the most successful teams, Clark and Bonanza, compared with W estern (p = .0010). 
They also were more powerful in the kick for distance by 22 feet (p =  .0107). On the 
other hand more successful teams were more than 1 minute slower in the endurance run
(p =  .0281).
In order to further understand any differences between teams, the teams were 
compared by specific position. Due to the small population, valid ANOVAs could not be 
perform ed between the goalkeepers. However, the physical, physiological, and skill 
characteristics of the male goalkeepers were observed to all be similar (Table 8). However 
differences existed between defenders, midfielders, and forwards between the four teams. 
The defenders from the more successful teams usually had better kick for distance by an 
average of 25 - 30 feet (p =  .0011), and faster slalom dribble speed by at least 1 second 
(p =  .0086). Bonanza's defenders were 0.8 seconds faster than the defenders from Bishop 
G orm an in the 50 meter sprint (p =  .0447) (Table 9). The more successful teams 
generally had midfielders with greater body mass index; Clark and Bishop Gorm an 
averaged 1.4 to 3.8 units higher than Western (p =  .0119). Western had midfielders with 
the best endurance. W estern's midfielders completed the 1.5 mile run at least 45 seconds 
faster than those o f the more successful teams (p =  .0302) (Table 10). The forwards from 
Bonanza and Clark had more body fat 2% to 5.7% (p =  .0037), and 2 to 3.6 units greater 
body mass index (p =  .0010) than the Western forwards. The Bonanza forwards also had 
an average grip strength 10 to 15 kg greater than forwards from the other teams (p =
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.0278) (Table 11).
The most successful female team in this study was Bonanza High School (Table 
12). Soccer experience is presented in Table 13 and the results from the four female teams 
are presented in Table 14. The Bonanza players had an average o f 6 years more soccer 
experience compared to other female teams (p =  .0001). They were also the fastest in the 
50 meter sprint and 30 meter slalom by 0.4 to 0.8 seconds (p = .0015) and 1.8 to 2.7 
seconds (p =  .0478), respectfully. The Bonanza players also kicked 15 to 33 feet farther 
than players from the other teams (p = .0033). As a team, Boulder City was the least 
flexible by a average of 13 cm compared with the other teams (p =  .0011), yet they had 
the best vertical jum p score 1.3 to 5.8 cm higher than the other teams (p =  .0015).
As with the male teams, the female teams were compared by specific position. 
Again, due to the small population, valid ANOVAs could not be perform ed between the 
goalkeepers. However, statistical observation found that the goalkeeper from Bonanza had 
an average of 16 kg more body weight and 9 kg more lean body mass compared with 
goalkeepers from the less successful teams (Table 15). The defenders from Bonanza 
kicked 11 to 44 feet longer than those of all other teams, while the defenders from Western 
and Clark kicked an average o f 20 feet farther than the Boulder City defenders (p 
=  .0343). Defenders from two of the less successful teams, Boulder City and Clark, had 
less endurance than the more successful teams (p = .0152) (Table 16). Bonanza's 
midfielders had 2.8 to 5.7 units lower body mass index (p = .0217), and 4.2%  to 7.6% 
less body fat (p = .0186), those o f the other teams. The Boulder City team was 8.4 to 
18.7 cm less flexible than the other teams (p = .0397) (Table 17). The forwards from
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Boulder City had the best vertical jum p score, 6.8 to 13.5 cm  better than the forwards 
from the other teams (p = .0061) (Table 18).
Correlation analyses were performed between various physical characteristics and 
skill measurements. Several strong relationships (p <  .0001) were found. There was a 
correlation o f -.76 between grip strength and sprint time in the 50 m eter run, and a 
correlation o f .73 between grip strength and kick for distance. Correlations o f -.68 and 
-.52 were found with respect to time in the 50 meter sprint and the variables o f vertical 
jump and lean body mass. Correlations between .63 and .56 were found between time in 
the 50 m eter sprint and the variables of time in the 30 meter slalom, 1.5 mile run, and 
percent body fat, as well as between vertical jump and kick for distance (Table 19).
Note: For Tables 2 - 4
a =  significantly different from GK 
c =  significantly different from MID 
For Tables 7 - 1 1
a =  significantly different from BG 
c =  significantly different from C 
For Tables 14 - 18 
a =  significantly different from B 
c =  significantly different from C
b =  significantly different from  DBF 
d =  significantly different from FOR
b =  significantly different from  B 
d =  significantly different from W
b =  significantly different from BC 
d =  significantly different from W
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Table 1; Physical and Skill Charateristics of Male and Female High School
Soccer Players
Gender Male Female P
(N = 142) (n = 7 3 ) (n = 6 9 )
Height 170.8 163.4 .0001*
(cm) ± 7 .3 ± 6 .4
Leg Length 8 5 ^ 80.4 .0001*
(cm) ± 4 .8 ± 4 .6
Weight 63.9 58.9 .0001*
(kg) ± 8 .5 ± 7 .6
Body Mass 21.8 22.1 .3719
Index ± 2 .5 ± 2 .6
£ 4  skinfolds 54 78 NA
(mm) ±21 ±23
Percent Body Fat 10.7 16.1 .0001*
± 4 .7 ± 4 .8
Lean Body Mass 57.1 49.3 .0001*
(kg) ± 6 .5 ± 5 .4
Grip Strength 52.8 25.9 .0001*
(kg) ± 8 .1 ± 6 .2
Flexibility 41.9 46.2 .0001*
(cm) ± 8 .9 ± 8 .6
Vertical Jump 44.8 34.1 .0001*
(cm) ± 9 .2 ± 6 .7
50 meter sprint 7.1 8.4 .0001*
(sec) ± 0 .4 ± 0 .6
1.5 mile run 10:53 13:38 .0001*
(min) ±1 :17 ± 2 :1 6
30 meter slalom 11.2 14.1 .0001*
(sec) ± 1 .7 ± 2 .8
Kick for Distance 124 73 .0001*
(ft) ±23 ± 2 2
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Table 2: Physical and Skill Charateristics of the Male High School Players by Position
Positon GK DBF MID FOR P
(N = 73) (N = 6 ) (n= 25) (n=24) (n= 18)
Height 176.3 172.5 169.9a 168.0a .0467*
(cm) ± 6 .0 ± 6 .7 ±8.1 ± 6 .0
Leg Length 87.9 86.0 84.9 8 3 J .1892
(cm) ± 3 .0 ± 5 .2 ± 5 .0 ± 4 .0
W eight 67.1 69.5 60.7ab 60.3ab .0004*
(kg) ± 2 .3 ± 8 .9 ±7.1 ± 7 .3
Body Mass 21.7 23.1 21.0b 21.3 .0246*
Index ± 1 .6 ± 2 .9 ± 2 .2 ± 1 .9
Percent Body 11.7 13.4 9.7 8.1b .0019*
Fat ± 2 .7 ± 5 .9 ± 3 .4 ± 2 .7
Lean Body 59.3 59.9 55.6 54.8 .0722
Mass (kg) ± 2 .0 ± 7 .6 ± 5 .4 ± 6 .2
Grip Strength 57.4 53.1 51.4 52.8 .6166
(kg) ± 9 .6 ± 8 .0 ± 8 .0 ± 8 .2
Flexibility 46.9 40.9 41.3 42.1 .4719
(cm) ± 8 .4 ± 8 .5 ± 7 .4 ± 1 1 .2
Vertical Jump 45.1 40.4 45.8 49.3b .0041*
(cm) ± 5 .7 ± 9 .3 ± 8 .9 ± 8 .6
50 m eter sprint 7.1 7.3 7.1 7.0 .3156
(sec) ± 0 .2 ± 0 .5 ± 0 .4 ± 0 .4
1.5 mile run 11:02 11:19 10:34 10:40 .5119
(min) ±0:43 ±1:15 ±1:17 ±0:55
30 meter 11.1 11.4 11.1 11.0 .9678
slalom (sec) ± 1 .2 ± 1 .6 ± 1 .9 ± 1 .6
Kick for 130 113 127 131 .1443
Distance (ft) ± 1 6 ± 23 ±24 ± 17
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Table 3: Physical and Skill Charateristics of the Female High School Players by 
Position
Positon GK DBF MID FOR P
(N = 69) (N = 6 ) (N = 21) (N=22) (N=20)
Height 165.3 166.4 163.4 159.6ab .0048*
(cm) ± 7 .1 ± 7 .0 ± 5 .6 ± 4 .7
Leg Length 81.4 8Z4 80.9ab 77.3ab .0038*
(cm) ± 5 .4 ± 4 .2 ± 4 .0 ± 3 .9
Weight 62.0 60.9 59.8 54.6ab .0277*
(kg) ± 8 .1 ± 8 .4 ± 7 .5 ± 5 .2
Body Mass 22.7 22^ 22.4 21.4 .5882
Index ± 2 .8 ± 2 .5 ± 2 .9 ± 2 .4
Percent Body 15.9 16.8 17.6 13.8c .0436*
Fat ± 4 .2 ± 4 .4 ± 4 .5 ± 3 .8
Lean Body 51.9 50.2 49.6 47.1 .0804
Mass (kg) ± 4 .9 ± 5 .1 ± 4 .0 ± 3 .6
Grip Strength 31.2 25^ 24.7 26.2 .1396
(kg) ± 1 0 .4 ± 5 .3 ± 6 .2 ± 5 .1
Flexibility 49.1 44.9 47.8 45.6 .7548
(cm) ± 9 .7 ± 1 0 .0 ± 9 .4 ± 8 .5
Vertical Jump 38.1 34.3 32.0 35.0 .1984
(cm) ± 1 2 .9 ± 4 .8 ± 7 .2 ± 5 .9
50 meter sprint 8.3 8.4 8.7 8.0c .0098*
(sec) ± 0 .7 ± 0 .5 ± 0 .7 ± 2 .5
1.5 mile run 13:32 14:07 13:10 13:43 .7561
(min) ±1 :19 ±1 :0 0 ±1:23 ± 3 :5 0
30 meter 13.9 13.4 14.9 13.7 .3888
slalom (sec) ± 3 .3 ± 2 .3 ± 3 .4 ± 2 .3
Kick for 81 77 68 74 .4715
Distance (ft) ± 2 2 ±17 ± 2 4 ± 2 2
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Table 4: Physical and Skill Charateristics of the High School Players by Position
Positon GK DBF MID FOR P
(N =  142) (n= 12) (n= 46) (n= 46) (n= 38)
Height 170.8 169.7 166.7 163.6ab .0004*
(cm) ± 8 .5 ± 7 .4 ± 7 .7 ± 6 .8
Leg Length 84.6d 84.3d 83. Id 80.4 .0014*
(cm) ± 5 .4 ± 5 .0 ± 5 .0 ± 5 .0
W eight 64.6 65.3 60.2ab 57.4ab .0001*
(kg) ± 6 .3 ± 9 .5 ± 7 .3 ± 6 .9
Body Mass 22.2 22.6 21.6 21.4 .1183
Index ± 2 .2 ± 2 .7 ± 2 .6 ±2 .1
Percent Body 13.8 14.9 13.4 11.1b .0007*
Fat ± 4 .1 ± 5 .4 ± 5 .6 ± 4 .4
Lean Body 55.6 55.2 52.9 50.8b .0088*
M ass (kg) ± 5 .2 ± 8 .0 ± 5 .9 ± 6 .3
Grip Strength 43.1 39.6 39.1 38.4 .1114
(kg) ± 16 .7 ± 1 5 .0 ± 1 5 .9 ± 1 5 .0
Flexibility 48.0 42.5 44.2 43.9 .3576
(cm) ± 8 .8 ± 9 .3 ± 9 .1 ± 9 .9
Vertical Jump 41.6 37.2 40.0 41.8b .0214*
(cm) ± 10 .2 ± 7 .6 ± 1 0 .8 ± 1 0 .2
50 m eter sprint 7.7 7.7 7.9 7.5c .0065*
(sec) ± 0 .8 ± 0 .7 ± 1 .0 ± 0 .7
1.5 mile run 12:02 12:16 11:47 12:08 .4178
(min) ±1 :36 ±1:55 ± 1:55 ± 3 :0 6
30 meter 12.5 12.2 13.1 12.4 .4417
slalom (sec) ± 2 .8 ± 2 .2 ± 3 .3 ± 2 .4
Kick for 106 100 99 104 .3942
Distance (ft) ± 3 2 ± 3 0 ± 3 7 ± 35
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Table 5: Nevada High School Class AAA Southern Conference Boys Soccer Final 
Standings
TEAM W L T W in. Pet. Pts
yx-Chaparral 18 0 0 1.000 36
x-C lark 11 1 4 .812 26
x-Green Vally 10 2 5 .735 25
yx-G orm an 9 1 6 .750 24
x-Bonanza 11 3 2 .750 24
x-Rancho 9 7 2 .556 20
x-Las Vegas 9 6 2 .588 20
x-Cimarron 7 7 2 .500 16
Eldorado 5 7 5 .441 15
Vally 7 9 1 .441 15
Boulder City 5 10 1 .344 11
Durango 4 10 2 .313 10
Cheyenne 4 11 1 .281 9
Basic 1 15 0 .063 2
W estern 0 16 0 .000 0
y-Division Champion 
x-Conference Tounament Qualifier
Table 6: Soccer Playing Experience of the Male Players
Position Total
(N = 66)
BG
(N = 15)
B
(N =  16)
C
(N =  17)
W
(N = 1 8 )
Soccer Experience 
(yrs.)
9.8
+ 3 .2
10.5
± 2 .0
10.5
± 3 .3
10.3
± 3 .0
7.7
± 3 .7
Varsity
Experience (yrs.)
1.8
± 0 .9
2.1
± 1 .2
1.8
± 0 .7
1.8
± 0 .7
1.3
± 0 .7
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Table 7: Physical and Skill Charateristics of the Male Players by Team
Team BG B C W P
(N = 6 6 ) (n= 15) (n= 16) (n=17) (n=18)
Height 167.4 175.5 169.9 171.1 .0878
(cm) + 6 .9 ± 7 .8 ± 6 .0 ± 6 .5
Leg Length 83.2 87.2 84.0 86.2 .3716
(cm) + 5 .2 ± 4 .7 ±4 .5 ± 4 .6
W eight 61.7 66.9 66.0 61.9 .4822
(kg) +  8.0 ± 8 .0 ± 5 .0 ±10 .8
Body Mass 21.7 21.7 2 2 4 21.1 .2340
Index +  1.9 ± 2 .5 ±1 .3 ± 3 .5
^ 4  skinfolds 57 63 52 45 NA
(mm) +  18 ±32 ±13 ± 1 4
Percent Body 10.5 12.9 10.9 8.8 .3392
Fat + 4 .5 ± 6 .7 ± 3 .0 ± 3 .3
Lean Body 55.2 58.1 5&8 56.2 .8054
Mass (kg) + 5 .4 ± 6 .5 ± 3 .8 ± 8 .8
Grip Strength 49.5 57.8a 53.2 53.1 .0407*
(kg) +  8.1 ± 6 .0 ± 7 .6 ± 8 .3
Flexibility 43.9 46.2 40.6 40.1 .0738
(cm) + 7 .2 ± 8 .4 ±7 .7 ± 1 0 .9
Vertical Jump 44.4 43.0 45.9 41.3 .4761
(cm) + 8 .9 ± 8 .4 ± 9 .5 ± 7 .2
50 m eter sprint 7.4 6.9 7.0 7.2 .2146
(sec) + 0 .5 ± 0 .3 ± .0 .3 ± 0 .4
1.5 mile run 11:29 10:26ac 11:27 10:10ac .0281*
(min) +  1:36 ±0 :38 ±1:22 ± 0 :5 0
30 meter 12.5 10.7d 9.9d 11.7 .0010*
slalom (sec) +  1.4 ± 1 .0 ± 0 .9 ± 2 .0
Kick for 112 135ad 135ad 113 .0107*
Distance (ft) ± 2 0 ± 12 ±21 ± 2 2
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
31
Table 8: Characteristics of the male goalkeepers.
Position GK
(N = 6 )
BG
( n = l )
B
(n = 2 )
C
(n = 2 )
W
( n = l )
P
Height (cm) 176.3
± 6 .0
177.0
± 0 .0
182.3
± 6 .0
170.9
± 3 .0
174.2
± 0 .0
.3520
Leg Length 
(cm)
87.9
± 3 .0
88.0
± 0 .0
90.0
± 2 .1
86.1
± 4 .8
87.0
± 0 .0
.7764
Weight (kg) 67.1
± 2 .3
70.0
± 0 .0
67.1 
±  1.0
66.4
± 3 .9
65.9
± 0 .0
.7388
Body Mass 
Index
21.7
± 1 .6
22.3
± 0 .0
20.2
± 1 .1
22.8
± 2 .1
21.7
± 0 .0
.5774
Percent Body 
Fat
11.7
± 2 .7
11.8
± 0 .0
9.8
± 0 .4
13.8
± 4 .5
11.3
± 0 .0
.6990
Lean Body 
Mass (kg)
59.3
± 2 .0
61.7
± 0 .0
60.5
± 1 .2
57.2
± 0 .4
58.5
± 0 .0
.1083
Grip Strength 
(kg)
57.4
± 9 .6
59.0
± 0 .0
63.0
± 4 .2
41.0
± 0 .0
61.0
± 0 .0
.2803
Flexibility
(cm)
46.9
± 8 .4
41.9
± 0 .0
55.4
± 7 .2
44.8
± 8 .4
39.4
± 0 .0
.4694
Vertical Jump 
(cm)
45.1
± 5 .7
47.0
± 0 .0
46.4
± 6 .3
45.1
± 9 .9
40.6
± 0 .0
.9345
50 meter sprint 
(sec)
7.1
± 0 .2
7.0
± 0 .0
7.2
± 0 .0
7.0
± 0 .4
7.1
± 0 .0
.7899
1.5 mile run 
(min)
11:02
±0:43
11:32
± 0 :0 0
10:42
±0:11
11:22
± 1 :1 6
10:33
± 0 :0 0
.7847
30 meter 
slalom (sec)
11.1
± 1 .2
12.8
± 0 .0
10.8
± 1 .3
10.3
± 0 .9
11.4
± 0 .0
.4611
Kick for 
Distance (ft)
130
± 1 6
104
± 0
126
± 0
144
± 1 0
138
± 0
.1142
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Table 9: Characteristics of the male defenders.
Team DBF
(N = 2 2 )
BG
(n = 5 )
B
(n = 6 )
C
(n = 5 )
W
(n = 6 )
P
Height (cm) 172.8
± 6 .7
166.3
± 9 .3
176.1
± 4 .3
172.4
± 6 .7
173.0
± 3 .6
.0942
Leg Length 
(cm)
86.0
± 5 .2
8 Z 6
± 6 .6
87.8
± 3 .8
84.4
± 4 .8
88.0
± 5 .7
.3597
W eight (kg) 69.5
± 8 .9
64.3
± 6 .1
73.6
± 6 .5
68.1
± 4 .8
69.1
± 1 4 .0
.4258
Body Mass 
Index
23.1
± 2 .9
21.0
± 2 .2
2 3 ^
± 2 .3
2 Z 9
± 0 .8
23.2
± 5 .3
.8767
Percent Body 
Fat
13.4
± 5 .9
13.4
± 5 .2
17.9
± 8 .8
10.7
± 2 .1
11.1
± 2 .6
.1161
Lean Body 
Mass (kg)
59.9
± 7 .6
56.0
± 2 .4
60.3
± 7 .5
60.8
± 3 .5
61.4
± 1 2 .2
.7920
Grip Strength 
(kg)
53.1
± 8 .0
50.0
± 6 .8
56.7
± 4 .8
49.0
± 6 .6
55.5
± 1 1 .9
.3680
Flexibility
(cm)
40.9
± 8 .5
39.1
± 8 .7
46.4
± 3 .7
34.2
± 4 .0
43.6
± 1 1 .6
.1193
Vertical Jump 
(cm)
40.4
± 9 .3
36.8
± 8 .0
44.9
± 1 1 .9
40.4
± 2 .9
37.3
± 1 0 .7
.2192
50 m eter sprint 
(sec)
7.3
± 0 .5
7.7
± 0 .6
6.9a
± 0 .3
7.2
± 0 .3
7.4
± 0 .5
.0447*
1.5 mile run 
(min)
11:19
± 1:25
12:15
±1:49
10:40
± 0:45
11:30
±1 :3 4
10:52
± 0:55
.2218
30 meter 
Slalom run 
(sec)
11.4
± 1 .6
13.2
± 0 .8
10.9ad
± 1 .2
9.9ad
± 0 .9
11.9
± 1 .8
.0086*
Kick for 
Distance (ft)
113
±23
99
±12
141ad
± 1 0
120ad
± 2 0
93
± 1 2
.0011*
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Table 10: Characteristics of the male midfielders.
Team Total
(N = 22)
BG
(n = 6 )
B
(n = 5 )
C
(n = 5 )
W
(n = 6 )
P
Height (cm) 169.9
± 8 .1
167.0
± 6 .5
176.9
± 1 0 .4
168.5
± 4 .1
171.2
± 7 .9
.1867
Leg Length 
(cm)
84.9
± 5 .0
82.1
± 4 .9
88.7
± 5 .4
83^
± 4 .6
8&8
± 3 .7
.0805
W eight (kg) 60.7
±7 .1
61.4
± 9 .8
60.4
± 7 .0
65.5
± 2 .5
60.0
± 6 .3
.5786
Body Mass 
Index
21.0
± 2 .2
21.9
± 2 .4
19.3ac
± 1 .0
23.1
± 1 .9
20.5ac
± 1 .8
.0119*
Percent Body 
Fat
9.7
± 3 .4
9.8
± 4 .0
8.9
± 2 .5
11.8
±3 .1
8.5
± 3 .8
.1961
Lean Body 
Mass (kg)
55.6
± 5 .4
55.2
± 7 .0
55.1
± 7 .5
57.7
± 0 .7
54.8
± 4 .9
.8864
Grip Strength 
(kg)
51.4
± 8 .0
48J
±10 .1
53.6
± 5 .1
57.6
± 5 .6
52.0
± 5 .7
.2254
Flexibility
(cm)
41.3
± 7 .4
46.8
± 4 .9
37.5
± 6 .7
44.9
± 6 .2
39.4
± 8 .4
.0848
Vertical Jump 
(cm)
45.8
± 8 .9
47.8
± 8 .1
39.4
± 5 .7
43.2
± 7 .4
43.4
± 3 .8
.2293
50 meter sprint 
(sec)
7.1
± 0 .4
7.3
± 0 .5
6.8
± 0 .3
7.3
± 0 .3
7.0
± 0 .3
.1348
1.5 mile run 
(min)
10:34
±1 :27
10:59d
±1 :53
10:08
±0:35
ll:4 4 d
±1:25
9:23
± 0 :2 2
.0302*
30 meter 
Slalom run 
(sec)
11.1
± 1 .9
12.3 
±  1.4
10.3
± 0 .9
9.9
± 1 .1
11.8
± 2 .8
.1198
Kick for 
Distance (ft)
127
± 2 4
111
± 2 2
136
±11
138
±23
122
± 2 8
.2813
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Table 11: Characteristics of the male forwards.
Team Total 
(N =  16)
BG
(n = 3 )
B
(n = 3 )
C
(n = 5 )
W
(n = 5 )
P
H eight (cm) 168.0
± 6 .0
166.8
± 2 .0
167.7
± 5 .4
168.4
± 7 .3
168.0
± 8 .2
.9913
Leg Length 
(cm)
8 3 ^
± 4 .0
84.7
± 4 .4
81.7
± 2 .6
84.1
± 5 .5
83.1
± 3 .9
.8664
W eight (kg) 60.3
± 7 .3
55.9
± 4 .9
64.4
± 5 .2
62.8
± 7 .9
54.6
± 6 .8
.0912
Body Mass 
Index
21.3
± 1 .9
20.1
± 1 .5
22.9d 
± 0 .4
22.1d
± 1 .7
19.3
± 1 .2
.0010*
Percent Body 
Fat
8.1
± 2 .7
6.6
± 0 .7
11.8d 
± 0 .9
8.6d
± 2 .7
6.1
± 0 .6
.0037*
Lean Body 
M ass (kg)
54.8
± 6 .2
52.2
± 4 .4
56.8
± 4 .4
57.3
± 6 .4
51.4
± 6 .6
.2324
Grip Strength 
(kg)
5Z 8
± 8 .2
48.0b
± 7 .2
63.7
± 4 .5
53.5b
± 9 .0
49.8b
± 6 .0
.0278*
Flexibility
(cm)
42.1
± 1 1 .2
46.6
± 7 .8
54.2
± 2 .6
42.2
± 8 .6
37.0
± 1 4 .7
.1904
Vertical Jump 
(cm)
49.3
± 8 .6
49.4
± 6 .5
43.2
± 1 .8
52.3
± 1 1 .7
43.8
± 4 .4
.2183
50 m eter sprint 
(sec)
7.0
± 0 .4
7.1
± 0 .5
6.9 
±0 .1
6.9
± 0 .4
7.3
± 0 .3
.0760
1.5 mile run 
(min)
10:40
±0:55
11:02
±0:48
10:10
±0:31
11:15
± 1 :1 4
10:18
±0:37
.4983
30 meter 
Slalom run 
(sec)
11.0
± 1 .6
12.0
± 2 .1
11.2
± 0 .0
9.9
± 0 .9
11.6
± 1 .6
.1342
Kick for 
Distance (ft)
131
± 1 7
136
± 8
124
± 2 2
140
± 1 9
116
± 6
.0791
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Table 12: Nevada High School Class AAA Southern Conference Girls Soccer Final 
Standings
TEAM W L T W in. Pet. Pts
x-Vally 14 4 0 .778 28
yx-Gorman 12 1 3 .844 27
yx-Chaparral 11 1 5 .794 27
x-Green Vally 12 3 3 .750 27
x-Bonanza 11 2 3 .781 25
x-Las Vegas 8 4 5 .618 21
Eldorado 9 4 3 .656 21
x-Durango 6 6 4 .500 16
x-Cheyenne 7 8 1 .469 15
Cimarron 5 7 4 .438 14
W estern 4 9 3 .344 11
C lark 3 10 3 .281 9
Rancho 3 14 1 .194 7
B oulder City 1 15 1 .088 3
Basic 0 15 2 .059 2
y-Division Champion 
x-Conference Tounament Qualifier
Table 13: Soccer Playing Experience o f the Female Players
Position Total B BC C W
(N = 69) (N =  17) (N = 12) (N = 2 3 ) (N =  17)
Soccer Experience 5.7 10.4 3.2 4.5 3.7
(yrs.) ± 3 .8 ± 1 .9 ± 0 .9 ± 3 .5 ± 3 .1
Varsity 1.9 2.3 2.3 1.5 1.8
Experience (yrs.) ± 1 .1 ± 1 .1 ± 1 .2 ± 1 .1 ± 0 .9
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Table 14; Physical and Skill Charateristics of the Female Players by Team
Team B BC C W P
(N = 6 9 ) (n= 17) (n= 12) (n= 23) (n= 17)
Height 164.5 161.1 162.1 165.8 .1704
(cm) ± 1 .2 ± 5 .3 ± 6 .2 ± 7 .5
Leg Length 81.6 77.6 80.7 81.0 .1811
(cm) ±4 .1 ± 3 .4 ± 4 .9 ± 4 .9
W eight 57.9 56.2 59.5 60.9 .7278
(kg) ± 6 .7 ± 4 .4 ±9.1 ± 8 .0
Body Mass 21.5 21.5 22.6 22.4 .7078
Index ± 2 .4 ± 1 .4 ± 2 .7 ± 3 .2
^ 4  skinfolds 70.6 65.8 85 j 79.2 NA
(mm) ± 1 9 .6 ±17 .3 ±20.1 ± 20 .3
Percent Body 14.8 13.9 17.8 16.7 .0595
Fat ± 4 .4 ± 3 .8 ±4.1 ± 4 .3
Lean Body 4&8 4&2 49.2 51.1 .6584
Mass (kg) ±4 .1 ± 4 .3 ± 4 .7 ± 3 .9
Grip Strength 26.1 26.3 26.5 .2265
(kg) ± 6 .4 ± 4 .5 ± 6 .2 ± 7 .4
Flexibility 46.4b 37.8 47.2b 52.7b .0011*
(cm) ± 7 .7 ± 6 .0 ±10 .0 ± 8 .4
Vertical Jump 35.9 37.2 31.4b 33.8b .0130*
(cm) ± 8 .0 ± 5 .5 ±5.1 ± 7 .2
50 meter sprint 7.9 8.6a 8.3a .0015*
(sec) ± 0 .4 ± 0 .7 ± 0 .6 ± 0 .5
1.5 mile run 13:52 13:41 12:51 15:06 .4908
(min) ±0 :48 ± 1:47 ±1:37 ± 5 :0 8
30 meter 12.3 14.9a 15.0a 14.1 .0478*
slalom (sec) ± 1 .2 ± 2 .5 ± 3 .3 ± 2 .7
Kick for 92 59a 68a 77a .0033*
Distance (ft) ±15 ±15 ±25 ± 1 2
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Table 15:Characteristics of the female goalkeepers.
Position Total
(N = 6 )
B
(n = 2 )
C
(n = 3 )
W
( n = l )
P
Height (cm) 165.3
±7 .1
170.3
± 6 .7
160.9
± 6 .6
168.5
± 0 .0
.3844
Leg Length 
(cm)
81.4
± 5 .4
84.0
± 3 .5
79.5
± 7 .4
81.8
± 0 .0
.7574
W eight (kg) 62.0
±8 .1
72.3
± 1 .3
57.6
± 2 .1
55.0
± 0 .0
.0057
Body Mass 
Index
224
± 2 .8
25.0
± 2 .4
22.4
± 2 .3
19.4
± 0 .0
.2783
Percent Body 
Fat
15.9
±2 .1
19.4
±3.4
16.0
± 3 .2
8.7
± 0 .0
.0582
Lean Body 
Mass (kg)
51.9
± 3 .2
58.2
± 4 .5
48.3
± 3 .7
50.2
± 0 .0
.0010
Grip Strength 
(kg)
31.2
± 1 0 .4
35.0
±14 .1
24.7
± 4 .7
43.0
± 0 .0
.3043
Flexibility
(cm)
49.1
± 9 .7
52.7
± 1 1 .7
43.6
± 8 .2
58.4
± 0 .0
.4302
Vertical Jump 
(cm)
38.1
± 1 2 .9
45.7
± 1 9 .8
30.9
± 8 .1
44.5
± 0 .0
.4945
50 meter sprint 
(sec)
8.3
± 0 .7
7.9 
± 0 .1
8.7
± 0 .7
7.8
± 0 .0
.3277
1.5 mile run 
(min)
13:32
± 1:19
14:38
± 0 :0 0
13:42
± 1 :2 4
12:07
± 0 .0 0
.6130
30 meter 
slalom (sec)
13.9
± 3 .3
12.4
± 1 .3
15.4
± 4 .5
12.4
± 0 .0
.6598
Kick for 
Distance (ft)
81
± 22
105
± 2
64
± 15
86
± 0
.0764
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Table 16: Characteristics of the female defenders.
Team Total
(N = 21)
B
(n = 7 )
BC
(n = 3 )
C
(n=5)
W
(n = 6 )
P
Height (cm) 166.4
± 7 .0
163.3
± 3 .4
163.5
± 1 .8
166.3
± 8 .5
171.6
± 8 .5
.1529
Leg Length 
(cm) ± 4 .2
81.4
± 2 .1
78.9
± 1 .6
828
± 6 .0
84.4
± 4 .8
.2700
W eight (kg) 60.9
± 8 .4
5&8
± 3.1
57.1
± 3 .6
64.5
± 1 2 .8
62.4
±10.1
.5666
Body Mass 
Index
22.2
± 2 .5
22.1
±1 .5
21.4
± 1 .4
23.1
± 2 .7
22.0
± 3 .7
.8013
Percent Body 
Fat
16.8
± 4 .4
16.6
± 3 .9
13.6
± 2 .3
19.4
± 4 .8
16.4
± 4 .0
.3549
Lean Body 
Mass (kg)
50.2
± 5 .1
48.3
±4 .3
49.3
± 5 .6
51.5
± 4 .9
51.7
± 4 .8
.6865
Grip Strength 
(kg)
25^
± 5 .3
26.0
± 3 .4
24.3
± 3 .5
25.0
± 8 .2
25.0
± 6 .3
.9739
Flexibility
(cm)
44.9
± 1 0 .0
48.1
± 5 .3
33.5
± 4 .1
41.9
± 1 0 .6
50.3
±12 .3
.0758
Vertical Jump 
(cm)
34.3
± 4 .8
34.1
± 5 .3
33.5
± 2 .6
31.8
± 3 .6
37.0
± 5 .5
.3502
50 meter sprint 
(sec)
8.4
± 0 .5
8.1
± 0 .4
8.7
±0 .1
8.7
± 0 .3
8.2
± 0 .7
.0550
1.5 mile run 
(min)
14:07
± 1 :0 0
13:56
±0:46
15:04d
±0:41
14:45d
±0 :07
12:40
±0:01
.0152*
30 meter 
slalom (sec)
13.4
± 2 .3
12.2
± 1 .2
15.6
± 4 .2
14.1
± 0 .7
13.2
± 2 .7
.1853
Kick for 
Distance (ft)
77
±17
90
± 7
56a
±15
73ab
± 2 0
79ab
±13
.0343*
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
39
Table 17: Anthropometric characteristics of the female midfielders.
Team Total
(N = 22)
B
(n = 4 )
BC
(n = 4 )
C
(n = 9 )
W
(n=5)
P
Height (cm) 163.4
± 5 .6
167.1
± 6 .4
164.5
± 6 .4
162.6
± 5 .3
160.9
± 4 .7
.4065
Leg Length 
(cm)
80.9
± 4 .0
83J
± 5 .3
80.1
± 3 .7
80.5
± 4 .0
79.6
± 2 .7
.5093
W eight (kg) 59.8
± 7 .5
52.8
± 2 .0
59.2
± 3 .9
60.6
± 8 .9
65.5
± 5 .6
.1046
Body Mass 
Index
2Z4
± 2 .9
19.1
± 2 .0
21.9
± 2 .0
22.9a
± 2 .8
24.8a
± 1 .2
.0217*
Percent Body 
Fat
17.6
± 3 .4
12.5
± 4 .5
16.7a
± 3 .2
20.1a
± 3 .4
19.0a
± 3 .1
.0186*
Lean Body 
M ass (kg)
49.6
± 4 .1
46.2
± 4 .9
49.3
± 3 .4
50.1
± 4 .0
54.6
± 4 .3
.1530
Grip Strength 
(kg)
24.7
± 6 .2
22.1
± 6 .8
25.4
± 5 .4
23.6
± 5 .1
28.1
± 8 .4
.4982
Flexibility
(cm)
47.8
± 9 .4
44.7
± 4 .9
36.3
± 7 .4
50.5b
± 1 0 .9
55.0b
± 3 .8
.0397*
Vertical Jump 
(cm)
32.0
± 7 .2
34.3
± 7 .4
35.9
± 7 .2
2^2
± 5 .3
31.3
± 8 .4
.3275
50 meter sprint 
(sec)
8.7
± 0 .7
8.1
± 0 .6
9.2
± 0 .9
8.8
± 0 .6
8.6
± 0 .4
.1393
1.5 mile run 
(min)
13:10
±1:23
13:18
± 0 :5 8
13:43
± 1 :3 7
12:36
± 1 :2 4
15:05
± 0 :0 0
3338
30 meter 
slalom (sec)
14.9
± 3 .4
12.0
± 1 .7
14.5
± 0 .4
15.8
± 4 .1
16.9
± 3 .1
.1849
Kick for 
Distance (ft)
68
± 2 4
94
±23
53 
±  16
62
± 25
70
± 3
.0664
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Table 18: Characteristics of the female forwards.
Team Total
(N = 20)
B
(n = 4 )
BC
(n= 5 )
C
(n = 6 )
W
(n = 5 )
P
Height (cm) 159.6
± 4 .7
159.8
± 6 .3
157.0
± 3 .0
158.6
± 3 .7
163.2
± 4 .8
.1841
Leg Length 
(cm)
77.3
± 3 .9
78.5
± 5 .0
74.8
± 1 .6
79.0
±4 .1
76.5
±4 .1
.3244
W eight (kg) 54.6
± 5 .2
54.2
± 4 .7
52.4
± 2 .7
54.7
± 6 .7
56.6
± 6 .0
.7343
Body Mass 
Index
21.4
± 2 .4
21.2
± 1 .6
21.0
± 0 .4
21.8
±3 .1
21.4
± 3 .4
.9675
Percent Body 
Fat
13.8
± 3 .8
12.1
± 3 .4
11.9
± 3 .9
14.4
± 4 .5
17.6
± 5 .2
.1563
Lean Body 
Mass (kg)
47.1
± 3 .6
47.6
± 3 .3
46.3
± 3 .7
46.7
± 4 .7
4 8 3
± 6 .3
.9206
Grip Strength 
(kg)
26.2
± 5 .1
25.9
± 2 .5
2 8 3
± 4 .4
27.2
± 7 .8
23.5
± 4 .0
.5155
Flexibility
(cm)
45.6
± 8 .5
41.9
±11 .5
41.7
± 4 .0
48.1
± 8 .8
52.5
± 5 .7
.2343
Vertical Jump 
(cm)
35.0
± 5 .9
35.9d 
± 5 .4
40.4d
± 4 .6
34.7d
± 3 .5
27.9
± 4 .0
.0061*
50 m eter sprint 
(sec)
8.0
± 2 .5
7.6
± 0 .3
8.1
± 0 .4
8.1
± 0 .6
8.4
± 0 .3
.1277
1.5 mile run 
(min)
13:43
±3:50
14:09
±0 :3 0
11:35
±1 :16
12:07
±1:52
19:02
±8:57
.1285
30 meter 
slalom (sec)
13.7
± 2 .3
12.7
± 0 .5
14.7
± 3 .0
14.3
±3 .1
13.0
± 0 .6
.5754
Kick for 
Distance (ft)
74
± 2 2
79
± 4
67
±13
76
±33
76
± 1 7
.9119
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Table 19: Correlation
Variables r P
grip strength v. 50 m eter sprint -.76 .0001
grip strength v. kick for distance .73 .0001
vertical jum p v. 50 m eter sprint -.68 .0001
30 meter slalom v. 50 m eter sprint .63 .0001
vertical Jump v. kick for distance .59 .0001
1.5 mile run v. 50 meter sprint .56 .0001
percent body fat v. 50 meter sprint .56 .0001
lean body mass v. 50 meter sprint -.52 .0001
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Chapter V 
DISCUSSION
The results o f this study can be used to create a profile o f male and female high 
school soccer players. The subjects in this study were physically similar to other youth 
w ith respect to height, weight, and body mass index. The females had average grip 
strength when compared to girls in their age group, while the males had better grip 
strength compared with other boys their age (Balogun, Adenlola, and Akinloye, 1991). 
Both males and females were much more flexible than their peers (Barrow, M cGee, and 
Tritschler, 1989). This finding is similar to the results o f Raven et al. (1976) for 
professional players, but contradicts Ekstrand and G illquist's (1982) finding that soccer 
players are less flexible than the normal population ostensibly due to soccer training. 
Based on C ooper's (1982) 1.5 mile run, the general fitness level of the subjects was 
comparable to that of their peers. The average time to complete the run was 10:53 for the 
male players which rates as fair fitness level for their age group and is estimated to be a 
V 0 2  max of 47.4 ml/kg/min, while the run time for the female players was 13:38, which 
rates as good, and estimates a V 0 2  max o f 36.8 ml/kg/min. (Cooper, 1982; Hoeger, 
1986).
42
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Large differences between the males and females were found in the present study 
with respect to all variables except body mass index. The similarity between males and 
females with respect to body mass index indicates that the boys and girls even with their 
respective height and weight differences, have similar physical build for their size.
Although the males were slightly shorter and lighter than international youth soccer 
players, they were similar with respect to body mass index (Table 20) (Garganta et 
a l.,1993; Taiana et al, 1993; Viviani et al., 1993). As their maturation continues, it can 
be assumed that the high school players will be comparable to older male players as well. 
The high school girls were similar to older collegiate and national female players with 
respect to height, weight, and body mass index (Colquhoun and Chad, 1986; Jensen and 
Larsson, 1993; Davis and Brewer, 1993) (Table 21). This finding suggests that while the 
male high school players have the physical build required to play at the international youth 
level, the females have most likely completed their physical growth and have the body size 
required to compete in adult women's soccer.
Percent body fat for the males in this study was similar to that o f other youth 
soccer players, however the American boys had almost 7 kg less lean body mass compared 
with adolescent Portuguese soccer players Garganta et al., 1993). The male players had 
similar or higher vertical jump compared with international youth players (Garganta et al., 
1993b; Taiana et al, 1993) and were similar to older soccer players with respect to grip 
strength (Raven et al., 1976; Islegen and Akgun, 1988). Their flexibility was sim ilar to 
that o f  a group of American collegiate players (Appendix III), however they were less 
flexible than professional players (Raven et al., 1976). The males had a faster sprinting
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rate compared with European youth players (Table 22). French and Portuguese players 
were found to sprint at an average rate of 6.76 meters per second (Garganta et al., 1993a; 
Taiana et al, 1993), while the players in the present study sprinted at a rate of 7.04 meters 
per second. W hen this rate is calculated for 30 and 50 meter sprints the high school 
players are .18 and .3 seconds faster than the international players (4.26 v. 4.44 and 7.1 
V. 7.4, respectively). This observation suggests that the high school boys have the sprint 
speed found at the international youth level. Aerobic fitness (V 02  max) was estimated 
from the results of the 1.5 mile run. The average estimated V 0 2  max for the high school 
player in this study was 47.4 ml/kg/min. In comparison, Nowacki et al. (1988) reported 
the results of 27 studies involving nearly 400 players at all levels. The average V 0 2  max 
was 54.4 m l/kg/m in (range 45.1 to 69.2 ml/kg/min), indicating that the high school 
players had below average endurance capacity compared with others competing in this 
sport. Whether this is due to seasonal versus year-round training or differences in training 
programs is unclear.
A lthough kicking the ball is at the core o f soccer, little information is available 
with regard to kicking ability among soccer players. A study o f 22 adolescent and adult 
Belgian players and a study with 12 American collegiate players showed that these soccer 
players kicked an average o f 50 and 14 feet further, at 174 and 138 feet, respectively 
com pared with the male high school players in this study, yet the players in this study 
kicked 22 feet further than non-soccer players, 124 ft. versus 102 ft. (De Proft et al., 
1993; Appendix III). However, when there data were analyzed as a ratio o f feet kicked 
per kilogram  o f body weight the high school boys not only preformed better than non­
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soccer players, but also collegiate players. The ratio was 1.94 ft/kg for the high school 
boys versus 1.44 ft/kg and 1.86 ft/kg for non-soccer players and collegiate players, 
respectively (De Proft et al., 1993; Appendix III). The correlations found in this study 
can be compared to the literature with respect to strength and power. The correlations 
between vertical jump and 50 meter speed, as well as kick for distance support the known 
relationship o f vertical jump with leg strength (Perrine and Edgerton, 1975; Oberg et al., 
1984b) leg strength with kick for distance (Tumilty, 1993).
The female soccer players in this study were very sim ilar to the international 
female players with respect to height and weight, even though they were on the average 
4 to 8 years younger (Colquhoun and Chad, 1986; Jensen and Larsson, 1993; Davis and 
Brewer, 1993). The high school girls averaged 3.5% to 6% less body fat and 2.5 to 5.5 
kg more lean body mass than collegiate and national team players (Colquhoun and Chad, 
1986; Davis and Brewer, 1993). The female players had similar vertical jum p height 
(Jensen and Larsson, 1993; Davis and Brewer, 1993) and a sim ilar sprinting rate 
compared with international players. The high school girls in this study sprinted at an 
average rate of 5.95 meters per second, while the sprint speed o f Australian and Swedish 
players was reported to be 6.41 meters per second and 5.75 meters per second, 
respectively (Davis and Brewer, 1993). However, the high school girls had much lower 
endurance capacity than international female players. The average V 0 2  max reported for 
international female soccer players ranges between 47.1 m l/kg/m in and 57.6 m l/kg/m in 
(Colquhoun and Chad, 1986; Jensen and Larsson, 1993; Davis and Brewer, 1993). Based 
on the results of the 1.5 mile run, the high school girls were estimated to have a V 0 2  max
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of only 36.8 ml/kg/min. There appears to be no data reported on female kicking strength 
or soccer skills.
A few specific characteristics distinguish between the four major positions in soccer 
(Tumilty, 1993). The results o f this study found that the physical characteristics and some 
physical abilities of players in specific soccer positions were similar regardless o f gender. 
Thus, males and females were grouped together and analyzed by position. The finding 
that defensive players were generally taller, heavier, and had more lean body mass than 
the offensive players was similar to that reported for other soccer players regardless o f age 
(Cassell and Ersing, 1980; Bhanot, 1988; Garganta et al., 1993; Puga et a l., 1993) 
Forwards in this study, contrary to what is found in the literature (Raven et a l . , 1976; 
Ramadan and Byrd, 1987; Garganta et al., 1993; Puga et al., 1993) had lower percent 
body fat compared to the defenders and midfielders. However, the male forwards and 
midfielders in this study had similar percent body fat compared with other male offensive 
players (Raven et al., 1976; Ramadan and Byrd, 1987; Garganta et al., 1993; Puga et al., 
1993). Although no significant differences were found between positions with respect to 
grip strength, there was a trend which showed goalkeepers to be stronger than the field 
players. Raven et al. (1976) found goalkeepers to have the best upper body strength 
com pared to other players. Garganta et al. (1993) reported similar findings for elite 
adolescent Portuguese players. The goalkeepers in this study tended to be more flexible 
than the other players, which is similar to results reported from other soccer studies 
(Raven et a l., 1976; Oberg et a l., 1984; Ekblom, 1986).
Since there were some differences between physical ability characteristics and skill
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performance by positions with respect to gender, males and females were analyzed 
separately.
Several studies with male players indicate that forwards have a higher vertical jump 
compared with defenders (Raven et a l., 1976; Cochrane and Pyke, 1976; Bhanot, 1988; 
Appendix III). The results o f this study were in agreement as male forwards averaged 9 
cm higher vertical jump than male defenders. The male forwards in this study were also 
the fastest players, which is similar to the results o f Cassell and Ersing (1980), but 
contrary to those of Garganta et al. (1993), who found defenders to be the fastest players. 
In the present study, defenders were found to be the slowest players in contrast to reports 
which find them to be faster than goalkeepers and midfielders (Cassell and Ersing, 1980; 
Garganta et al., 1993), however, the difference between offensive players and defensive 
players was not significant. This agrees with Garganta et al. (1993), as well as Kollath 
and Quade (1993). Cassell and Ersing (1980) only found goalkeepers to be significantly 
slower than field players. The results from the dribble test were somewhat surprising. 
It was assumed that the goalkeepers would be at a disadvantage with respect to the 30 
meter dribble test because they seldom dribble the ball during the game. However, the 
goalkeepers time was similar to that o f offensive players. This finding is in contrast to 
the results of Cassell and Ersing (1980) who found goalkeepers perform ed the worst in a 
similar skills test. These results may suggest the relatively short time o f specialization for 
the goalkeepers or a more balanced approach to their training. The defenders, performed 
poorest on the dribble skill test and can be considered to be somewhat unskilled this may 
be indicative of a coaches decision to place the most skilled players ion attacking positions.
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The results from the kick for distance were also contradictory to those reported in the 
literature. The defenders in this study had the weakest kick, while other studies have 
found defenders to have greater leg strength than offensive players (Oberg et a l., 1984; 
Togari et al., 1988). Again, these findings suggest that male high school defenders might 
not have adequate soccer skills.
The lack o f reported research on female soccer players prevented any specific 
comparisons of the high school girls with other female players by position. However, the 
females were ranked by position and compared with the rankings of male soccer players. 
The female goalkeepers as reported for other goalkeepers (Cochrane and Pyke, 1976; 
Oberg et a l., 1984; Bhanot, 1988; Togari et al., 1988) the female goalkeepers ranked 
better than field players with respect to kicking and vertical jump. The scores obtained on 
the other tests are less important for their position, even though the goalkeepers performed 
well in endurance and sprint speed. The defenders profile was also similar to that reported 
in the literature, having the second best kick, good sprint speed and comparable vertical 
jum p to other players (Cochrane and Pyke, 1976; Oberg et al., 1984; Bhanot, 1988; 
Togari et a l., 1988). On the other hand, their endurance and skills scores were not in 
agreement with the other reported results. Generally, defenders have the second or third 
best endurance capacity and skills among the four positional groups (Raven et al., 1976; 
Cassell and Ersing, 1980; Tumitly, 1993), yet the high school female defenders had by 
far the worst endurance and the best skills. The midfielders were similar in rank to the 
reported literature with respect to kicking ability, vertical jum p, sprint speed, and 
endurance capacity (Raven et a l., 1976; Cochrane and Pyke, 1976; Oberg et a l., 1984;
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Bhanot, 1988; Togari et al., 1988; Tumitly, 1993). The literature suggests that 
midfielders need to have good ball handling skills (Cassell and Ersing, 1980, Bate, 1988; 
Olsen, 1988), however, the female high school midfielders had the worst dribbling skills. 
The female forwards were very similar in rank to other forwards (Raven et al., 1976; 
Cochrane and Pyke, 1976; Cassell and Ersing, 1980; Oberg et a l., 1984; Bhanot, 1988; 
Togari et al., 1988; Tumitly, 1993).
In order to present these differences clearly, data from several soccer studies was 
analyzed by position to attain rankings for six general categories (Table 23): 1) Physical 
Appearance (height, leg length, weight, body fat, lean body mass, and body mass index), 
2) Power (vertical jum p, anaerobic power, and sprint speed), 3) Strength (Upper body 
strength, leg strength and kicking strength), 4) Endurance (maximum oxygen uptake and 
running endurance), 5) Flexibility, and 6) Skill (soccer dribbling, ball juggling, and 
kicking accuracy). The skill category compared the data from the measurements o f 30 
meter slalom dribble speed in this study with the Johnson W all Volley test done with 112 
Ohio collegiate players (Cassell, 1980) and the 30 meter slalom dribble done with 12 
Nevada collegiate players (Appendix III). The positions were ranlced from 1 to 4 with 1 
being the best, tallest, strongest, fastest, fittest, most flexible, and most skilled.
Rankings of players from the literature by position finds that goalkeepers are first 
in physical appearance, power, strength, and flexibility, and last in endurance and skill. 
The defenders rank second in physical appearance, strength, and skill, and third in power, 
flexibility, and endurance capacity. The midfielders are similar to defenders in physical 
appearance, they also are the second most flexible players. They are third in strength and
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have the worst power, yet the best endurance capacity and skill. The forwards rank fourth 
in physical appearance and strength, but second in pow er and endurance capacity. They 
rank third in skill and have similar flexibility with defenders.
In analyzing the data, several similarities were found with the positional 
characteristics regardless of gender (Table 24 & Table 25). Discrepancies only occurred 
between genders with respect vertical jum p, 50 m eter speed, 30 m eter slalom speed, and 
kick for distance. This finding suggests that gender had little effect on the physical 
characteristics required for position selection.
The rankings of the goalkeepers, regardless o f gender were similar with the 
literature with respect to strength and flexibility. Slight differences were noticed with 
respect to physical appearance, power, and skill. The females ranked second in 
appearance, and the males tied with midfielders for second in pow er and skill. The most 
inconsistent ranking between goalkeepers was found with respect to endurance capacity, 
the males ranked third and females sacond.
The rankings of defenders, regardless o f gender were similar to other soccer 
studies with respect to flexibility, and only slightly different with respect to physical 
appearance, power, and endurance. The females were ranked first in appearance, the 
males were last in power, and both were last with endurance capacity. A larger 
differences were found with respect to strength. Although the female defenders had a 
similar rank with other defenders with respect to power the males ranked last, instead of 
ranking second. The most noticeable difference was in skill rank. Other studies show 
defenders to have moderate skills, ranking with forwards between the more highly skilled
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m idfielders and the less skilled goalkeepers. However, the high school females ranked 
first com pared with other female players and the males ranked last, worse than the male 
goalkeepers.
The high school midfielders were similar to the other midfielders in physical 
appearance and endurance. Slight differences were noticed in rankings for strength and 
flexibility. Another difference found the high school midfielders to be among the stronger 
players on the team, yet the literature suggests that strength is not a important 
characteristic for midfielders. The most important difference between the midfielders in 
the present study and those in the literature is in regard to skill. While the midfielders are 
generally the most skilled players on a team, both the male and female high school 
m idfielders were not even the second most skilled on their team. The boys had similar 
skills compared with goalkeepers and were better than only the defenders. The girl 
m idfielders were only better than the goalkeepers. This surprising finding suggests the 
need for these players to improve their skills. Their similarity with respect to the 
characteristics o f other midfielders as reported in the literature suggests that the high 
school girls have potential to succeed as midfielders, as they already possess the best 
endurance capacity of the team.
The forwards, regardless of gender, are similar to other forwards as reported in 
the literature with respect to appearance, power, flexibility, and skill. The females 
specifically need to improve their endurance capacity. The forwards reported in the 
literature are the weakest players on the team with respect to strength, however the high 
school players ranked second in strength players after the goalkeepers. This finding
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suggests that the high school defenders and midfielders need to increase their strength 
since they should be the second and third strongest players on the team.
The regular season final standings for both the male teams and female teams 
measured in this study were used to compare team success with player characteristics from 
the team profile. The data from this study suggests that skills and sprint speed are the 
most important variables for team success at the high school level. Specifically, the results 
indicate that the successful teams, regardless of gender, generally have faster 50 meter 
sprint speed and 30 meter slalom dribble speed, and have a longer kick for distance. 
Aerobic endurance does not seem to be an important factor in team success at the high 
school level. However, both male and female players had below average aerobic 
capabilities compared with other soccer players. Some physical characteristics also seem 
to be important for team success. Generally, the successful teams had goalkeepers and 
defenders who were tall and heavy. Successful teams also had goalkeepers who tended 
to be strong and flexible, and forwards who were short and small, with short legs. The 
forw ards did not appear to have to be the strongest players, but they did possess good 
jum ping ability.
For the boys, two of the most successful teams, C lark and Bonanza, had the most 
skilled players in the 30 meter slalom dribble and the kick for distance. Conversely, the 
more successful teams, Clark, Bonanza, and Bishop Gorman, were significantly slower 
in the endurance run. Although differences were found with grip strength, these 
differences did not reflect in the success o f the teams.
Although all o f the male goalkeepers were comparable, regardless o f their teams
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success, the better teams generally had players who weighed m ore and had greater lean 
body mass than the less successful teams, and also had greater vertical jum ping ability. 
Noticeable differences existed between the defenders, m idfielders, and forwards between 
the four teams. The defenders from the more successful teams usually had the better kick 
for distance, slalom speed, and sprint speed. The more successful teams also tended to 
have midfielders with greater body mass index and flexibility com pared with less 
successful teams. Surprisingly the least successful teams had the midfielders with the best 
endurance. Although sprint speed was not a factor, the midfielders who had good 
dribbling skills and kick for distance played on the more successful teams. The forwards 
from the successful teams had more body fat and greater body mass index compared with 
those from the less successful teams. They also had better kicking ability and were faster 
in the sprints both with and with out the ball. The positional findings generally reflect the 
requirements for success found by Bates (1988), Olsen (1988), and Hughes et al. (1988), 
specifically the importance of vertical jumping ability for goalkeepers, and ball skills and 
kicking ability for the field players.
The players on the successful girls teams had many o f the same characteristics as 
the boys on successful teams. The more successful teams. Bonanza and W estern, had the 
fastest and most skilled players, who also could kick the longest. A lthough differences 
were found with regards to flexibility, percent body fat, and vertical jum p height, these 
differences did not reflect the success of the teams.
W hen the girls teams were compared by position, several differences became 
obvious. The goalkeeper from Bonanza had more lean body mass and body weight than
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the other goalkeepers. The least successful team, Boulder City, did not even have a 
regular goalkeeper. The better teams also had players who had better lower body strength, 
specifically vertical jum p ability and kick for distance. As with the males, the female 
defenders from  the more successful teams had the faster sprint speed, 30 meter dribble 
time and better kick for distance. The midfielders from successful teams differed from the 
less successful teams with respect to their physical characteristics. The better teams 
usually had midfield players with lower percent body fat, and lower body mass index. 
They w ere also faster, had better dribbling skills and kick distance. Like the boys, 
endurance o f the midfielders was not a factor in team success. The more successful teams 
usually had forwards who were faster in the sprints with and without the ball, and a 
slightly stronger kick as judged by distance.
The findings from the present study with respect to team success have many 
similarities with the literature. Team success in soccer depends on an elaborate 
combination o f specific physical characteristics and skill along with appropriate positional 
placement. However, style o f play also has a role in success, as is evident from the 
finding that one school. Bishop Gorman, which did not have the most skilled players based 
on test results, had a winning season.
The high school soccer player, regardless of gender, is a typical adolescent with 
respect to physical characteristics. Their endurance capacity, which is usually a quality 
o f soccer players, is average compared to other youth, however their flexibility is above 
average.
Although experience, speed, skill, and kicking distance were the main difference
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between successful and unsuccessful teams in this study, there were some important 
differences noted between the high school players and soccer players from the literature 
that they may impact on individual and team success. The major difference between the 
players in this present study and other soccer players is evident with respect to soccer 
position and player selection, and the quality of the skills possessed by these players. The 
players who are the goalkeepers seem to be correctly placed. They are the largest and 
most flexible players on the field with good strength and vertical jum ping ability, which 
is in agreement with the findings of previous soccer studies. However there are clear 
differences with respect to the field players in the present study and those found in the 
literature. The field players in this study generally do not seem to possess the important 
characteristics needed to be successful in their specific position. However, it may be that 
these players are not placed correctly with respect to position. Comparison with the 
literature shows that the field players in this study have low endurance capabilities for 
soccer players. Specifically, the defenders and forwards, need to increase their endurance 
capacity. The ranking of high school midfielders with respect to skills contradicts with 
the literature. These players should have the best skills, yet the high school goalkeepers 
were just as skilled or better skilled than the midfielders in the dribble test. The 
midfielders are recognized as the playmakers on the field. Training to increase their ball 
handling skills might increase the potential for success. The male defenders also need to 
increase their overall skills and kicking strength. The literature shows defenders having 
skills comparable to forwards and to be the strongest field players. The m odern game 
requires all field players to have a role in creating offense; defenders are used to pass the
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ball up from the defensive zone and to make offensive runs, while m idfielders control the 
ball and support both the offense and defense. This modem strategy dictates the need for 
good skills for all field players.
Based on the results of this study, some recommendations for further research 
include: 1) research with female soccer players of all ages, with an emphasis on studying 
positional differences; and 2) research into the creation and validation o f a soccer skills 
tests that can be administered in the field in a reasonable amount o f  time.
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Table 20: Mean Height and Weight of Male Youth Soccer Players
Team Level N Age Height Weight
Italian Semi-Pro 40 16.6 175.5 65.5
French National 8 17.5 173.9 67.0
Portuguese Jr. National 13 17.5 174.3 72.1
Australian Jr. National 16 16.1 177.6 71.3
Croatian Jr. Prospects 47 16.0 175.7 66.2
French Div. 4 Nat. 15 18.1 173.3 67.0
Japanese Jr. National 35 17.5 175.5 67.9
Belgian Youth 11 15.5 170.0 60.5
Portuguese Jr. National 23 16.1 171.1 65.8
Regional 15 15.5 166.7 60.1
Table 21: M ean Height and W eight of Female Soccer Players
Team Level N Age Height W eight
Australian National 10 24.4 158.1 55.4
Australian National 20 23.1 164.5 58.5
Australian Amatuer 11 22.1 164.9 61.2
Canadian University 12 20.3 164.8 59.5
Danish National 10 23.4 169.0 GL2
English National 14 24.5 158.1 55.4
Table 22: Sprint speed (seconds per meter). American High School Boys v. Young 
European Elite Players
Team Total GK D M F
U.S. . 142 sec/m .142 sec/m . 146 sec/m . 142 sec/m .140 sec/m
French . 149 sec/m NA NA NA NA
Portuguese NA .149 sec/m .145 sec/m .148 sec/m . 149 sec/m
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Table 23: Soccer profile position rankings.
Position Physical Power Strength Endurance Flexibility Skill
GK 1 1 1 4 1 4
DBF 2t 3 2 3 3t 2t
MID 2t 4 3 1 2 1
FW D 4 2 4 2 3t 2t
Table 24: Soccer profile position rankings for the Male High School Varsity Players
Position Physical Power Strength Endurance Flexibility Skill
GK 1 2t 1 3 1 2t
DBF 2 4 4 4 4 4
MID 3 2t 3 1 3 2t
FW D 4 1 2 2 2 1
Table 25: Soccer profile position rankings for the Female High School Varsity Players
Position Physical Power Strength Endurance Flexibility Skill
GK 2 It 1 2 1 4
DBF 1 3 2t 4 4 1
MID 3 4 4 1 2 3
FW D 4 It 2t 3 3 2
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Chapter VI 
CONCLUSION
The purpose o f this study was to create a profile o f the Am erican high school 
soccer player for both males and females. The soccer profile of the high school male and 
female players was compared with profiles of other soccer players to identify any 
differences between the high school players and the other soccer players. Specific soccer 
positions were also compared to determine if any characteristics were unique to different 
positions. Lastly, the team data was analyzed to see how it related with team  success.
M ale and female high school soccer players are in slightly better physical 
condition compared with the typical adolescent. Although there are physical, 
physiological and skill differences between the sexes, their body shape is sim ilar. The 
male players are similar to international soccer players their age. The female players, who 
have virtually completed their maturation, are similar to older international players.
There is no difference between gender and positional play with respect to physical 
and physiological characteristics. This was also true with respect to most o f the skill 
characteristics. The only difference was found for defenders in the 30 m eter slalom 
dribble test. The defenders for the male teams are the worst skilled positional players,
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however the defenders for the females are the best skilled among all the female positional 
players.
Characteristic differences did exist between soccer positions. Defensive players 
are taller and heavier than offensive players. Forwards are the fastest and smallest 
players. They also had higher vertical jum p height compared with defenders. 
Goalkeepers also tended to have better vertical jum p scores compared with defenders, as 
well as the best flexibility and grip strength among all positions. Midfielders tended to 
have the best endurance. These differences are similar to those found with elite soccer 
players.
The positional placement of individual players is the important factor in separating 
the successful teams from  unsuccessful teams. A good predictor o f team success on the 
high school level is a combination of good ball handling skills among the field players, 
defensive kicking strength, offensive speed and a large, flexible player with good vertical 
jumping ability in goal.
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UNLV
University of Nevada Las Vegas
Informed Assent 
Physical Characteristics o f High School Varsity Soccer Players
You are being asked to volunteer to participate in a study, designed to create a 
physical profile o f high school soccer players. If you choose to participate, the following 
m easurements will be made: height, sitting height, weight, flexibility, grip strength, 
vertical jum p, and four skinfolds. The four skinfolds to be measured are: back o f the arm 
(tricep), abdomen, hip (illium), and thigh. The following tests of soccer skill will also be 
performed: 50 meter run, 30 meter slalom run with a ball, kick for distance, and 1.5 mile 
run. You will also be asked to complete a survey of your soccer playing history.
These tests will be administered during the time of a normally schedualed practice.
You have the right to refuse to take part in any test or to withdraw from the study 
at any time. Your name shall remain confidential from any reporting or publication o f the 
results.
I have read the discription of this study and agree to participate. I understand that 
my participation is voluntary and that I may withdraw from this study at any time.
Player Date
College of Human Performance and Development 
Exercise Physiology Laboratory 
4505 Maryland Parkway * Las Vegas, Nevada 89154-3016 
(702) 895-3766 * FAX (702) 895-4191
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TO; Sean McCarthy
BTRCM: Professor Laurence Golding, Chaixnen
Bio/M edical Subocnmrttee o f t t e  In stlta ftica ia l Review Board
RE: Etaman Subject Protocol E ntitled :
"Physical C h aracteristics o f H iÿi ScIkxxL Soccer Players"
DATE: 29 Itoventer 1993
This memorandum i s  o f f ic ia l  n o tifica tio n  th at th e p rotocol for th e p roject referenced above 
was approved by th e Bio/M sdical Subccnmittee o f th e In stitu ticm al Review Board. This 
protocol i s  afprovai fo r  a  period o f one year from th e  d ate o f th is  n o tific a tio n , arei work 
on the project may proceed. Shcxild the use o f human su b jects described in  th is  protocol 
continue beyond a  year fron the date o f th is  n o tific a tio n , i t  w ill be necessary to  request 
an extension .
I f  you have any questions or require ary a ssista n ce , p lea se  contact S a lly  Hamilton a t th e  
O ffice o f Research Adm inistration (x-1357).
Office of Research Adm inistration 
4505 Maryland Parkway • Box 451037 • Las V egas, Nevada 89154-1037 
(702) 895-1357 •  FAX (702) 895-4242
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ID#
Physical Profile o f Male and Female High School Soccer Players 
QUESTIONARE 
_  AGE____ years____ months DATE____
W hat is your prim ary position. G D M F (circle one)
How many years have you played varsity soccer (including this year). 1 2  3 4
How many years have played soccer. ______ .
W hat is your secindary position (if any). G D M F
DATA
STATION I
1 Height: S tanding___
2 W eight:  lb
cm Sitting cm
3 Grip Strength: R L ___
STATION II
1 Skinfolds: Tr.
Flexibility in
kg Vert. Leap: _
II.
STATION III
1 50 m eter run ______
2 Kick for Distance
3 30 meter slalom run 
STATION IV
sec
ft
sec
1 1.5 mile run
Ab.
Th.
m
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POS AGE HT WT BFAT LBM BMI
G 189 78.18 11.76 68.99 21.9
G 187.5 93.18 18.3 76.13 26.5
D 171.5 68.18 10.63 60.93 23.2
D 180 79.09 9.39 71.66 24.4
D 172.5 66.82 10.87 59.56 22.5
D 177.8 70.45 13.9 60.66 22.3
D 180 83.18 18.64 67.68 25.7
M 177.8 75.91 13.14 65.94 24
M 185.4 91.82 15.7 77.4 26.7
M 175.3 67.27 9.13 61.13 21.9
M 167.5 63.18 13.52 54.64 22.5
M 177 74.09 19.88 59.36 23.7
M 180.3 71.36 11.56 63.11 22
M 175.3 74.09 16.44 61.91 24.1
F 171.5 66.36 10.48 59.41 22.6
F 172.7 65.45 9.6 59.17 21.9
F 172.5 74.09 12.79 64.61 24.9
Tôt 17 177.27 74.28 13.28 64.25 23.58
G 2 188.25 85.68 15.03 72.56 24.2
D 5 176.36 73.54 12.69 64.1 23.62
M 7 176.94 73.96 14.2 63.36 23.56
F 3 172.23 68.63 10.96 61.06 23.13
POS FLX VJ KIK FM sBP dBP
G 24.5 21 130 7.5 135 95
G 22 27 157 6.7 112 75
D 19.5 23 NA NA 134 71
D 15 20 134 6.5 120 63
D 9 17.5 106 7.4 135 88
D 15 19 155 6.7 122 79
D 13 19 193 6.6 135 87
M 16.5 21 NA 6.5 111 78
M 12 23 NA 6.4 131 67
M 13 21 135 6.5 NA NA
M 18.5 19 119 7.2 129 84
M 19 18 120 7.7 134 103
M 16 20 128 6.2 135 72
M 18 18 160 7.2 101 58
F 11 20 NA 6.5 121 75
F 18.5 20 122 6.3 113 67
F 14.5 23 NA 6.7 123 62
Tôt 17 16.18 20.56 138.25 6.79 124.44 76.5
G 2 23.25 24 143.5 7.1 123.5 85
D 5 14.3 19.7 147 6.8 129.2 77.6
M 7 16.14 20 132.4 6.81 123.5 77
F 3 14.67 21 122 6.5 119 68
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POS SHR THg IGS rGS IMS RUN
G 72 46 50 51 14.7 577
G 79 51 65 74 11.2 586
D 56 53 50 57 NA NA
D 67 44 59 50 10.6 521
D 69 46 40 53 NA NA
D 78 45 44 38 12.3 NA
D 81 49 47 52 10 NA
M 81 50 46 39 NA NA
M 72 49 58 41 NA NA
M NA 50 35 40 9.7 532
M 79 46 50 35 12.6 NA
M 87 47 36 34 10.6 573
M 64 47 50 47 10.2 NA
M 72 44 40 46 10.3 563
F 72 46 46 33 NA NA
F 70 49 47 44 9.8 540
F 74 54 46 28 13.8 NA
T 17 73.31 48 47.59 44.82 11.32 556
G 2 75.5 48.5 57.5 62.5 12.95 581.5
D 5 70.2 47.4 48 50 10.97 521
M 7 75.83 47.57 45 40.29 10.68 556
F 3 72 49.67 46.33 35 11.8 540
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data soccer;
* Variables: gen pos team ht LL wt Bfat LBM BMI Flex Gs VJ fm Kick tms run;
f  f  c 1 6 15.08 152.6 70.9 61.82 14.7 52.7 26.6 20 27 14 7.6 82 9.9 793
f  f  c 4 12 17.75 155.9 79.3 45.91 11.6 40.6 18.9 15.5 17 14.5 7.8 124 11.1 600
f f c  1 4 14.33 161.5 81.4 46.82 10.4 42 18 15 . 15 7.7 102 15.6 636
f  f  c 1 1 15.33 162 80.7 57.2 13.6 49.4 21.8 23 23 12.5 8.2 45 17 .
f f c  1 4 14.33 158.8 79.4 59.55 18.8 48.4 23.6 17.5 37 14.5 8 68 15.2 733
f f c  1 1 14 160.6 82 56.82 17.5 46.9 22 22.5 32 11.5 9.2 37 17.1 872
f  f  be 3 3 17.75 161 76.3 55 10.9 49 21.2 16 23.5 15 8.4 68 . .
f  f  be 1 5 14.5 154.5 76 48.64 9.2 44.2 20.4 16.5 30 17 8.3 72 14.4 641
f  f  be 2 3 17.5 153.7 72.4 . 13.5 . . 17.5 35 18.5 7.6 78 17.9 .
f  f  be 2 3 17.58 158.3 75.3 53.64 14.6 45.8 21.4 18 26 14 . . .  .
f f b c 2 2  17.25 157.3 7452.27 11.3 46.421.1 1427 15 8.1 48 11.9748
f  f  w  2 3 16.83 155.7 72 61.36 18.2 50.2 25.3 23 20 9 8.6 58 13.5 .
f  f  w  3 7 16.58 161.2 77.7 64.09 19.6 51.5 24.7 18.5 27 12.5 8.5 92 12.3 1522
f  f  w  1 6 14.08 166.9 . 5 5 . .  19.8 . 18.5 10.5 . . . .
f f w 2  3 15.33 167 . 51.82 . .  1 8 .6 .2 7  12 . . .  .
f f w  1 2 17.75 165.3 79.9 50.46 15.1 42.8 18.5 20.5 25 . 8.1 77 13.2 762
f f b  3 12 17.58 154.3 72 53.64 18.9 43.5 22.5 20 26.5 11 8 82 11.9 857
f  f  b 1 9 15.83 162.5 83 50 5.9 47.1 18.9 10 25 15.5 7.6 76 12.7 809
f f b  1 8 15.83 167.4 81.8 60.91 13.7 52.6 21.7 19 23 14.5 7.2 . 13.01 881
f f b  2 7 15.5 155 77.1 52.27 10 47 21.8 17 29 15.5 7.4 . 12.9 850
f m c  1 9 14.83 164.2 82.8 67.27 22.9 51.9 25 17 28 11 9.3 101 9.4 .
f  m c 4 7 17.67 158.5 80.7 51.59 14.2 44.3 20.5 17.5 28 16 7.9 96 10.2 636
f m c  1 1 15.42 165.8 83.3 69.55 21.2 54.8 25.3 11 27 12 9.2 62 15.9 901
f m c  1 1 16.83 174 87.3 68.64 20 54.922.7 21 27 13 8.2 41 15.2 760
f m c  1 1 17.67 160.9 80.9 43.18 . . 16.7 20 14 11 9.3 37 16.5 725
f m c l  1 14 163.5 79.2 65.45 20 52.424.5 21 18 11 9.1 32 18.7 765
f m c  2 2 14.25 155.5 74.2 57.27 2 1 .9 4 4 .7 2 3 .7 2 5  20 11 8.6 56 22.2 698
f m c  1 4 15.5 159.2 75.2 64.55 20.4 51.4 25.5 23.5 23 10 8 52 15.4 808
f m c  1 2 16.08 161.6 80.6 58.18 20.1 46.5 22.3 23.5 27 8.5 9.5 77 18.7 .
f  m  be 2 2 17.83 158.3 79.4 58.18 21.9 45.4 23.2 12 21.5 12.5 10.4 59 14.5 758
f  m  be 2 2 16.25 172.9 83.7 62.27 11.9 54.9 20.8 17 32.5 18 8.4 46 14.4 .
f m b c  1 3 16.42 165.7 81.9 54.09 12.6 47.3 19.7 11.5 26.5 13.5 9.3 35 15.1 776
f m  be 4 4 17.92 161.1 75.2 62.27 20.4 49.6 24 16.5 21 12.5 8.7 72 14.1 935
f  m w 1 1 16.33 167.6 80.1 72.27 18.9 58.6 25.7 20 38 . 8.3 74 13.8 .
f  m w 1 2 15.83 154.8 76.7 . 14.8 . . 2 3 2 6 .  8.4 68 19.9 .
f  m w 2 3 17.33 162.7 82.1 65.91 23.3 50.5 24.9 22 27 12.5 9.1 69 16.9 905
f m w  1 1 16.5 159.7 . 6 5 . .  25.5 .1 6  9 . . . .
f  m w 4 11 17.5 159.8 . 58.64 . . 2 3 .  33.5 15.5 . . . .
f m b 2  10 15.67 167.2 79.9 53.64 10.4 48.1 19.2 19 14.5 14.5 8.1 80 11.5 812 
f  m b 4 13 17.92 171.5 86.9 53.18 12.8 46.4 18.1 15 19 12 8.3 104 10.6 747
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f  m b 2 9 15.33 171.5 89.5 50 11.5 44.2 17.2 17.5 25 10.5 8.6 71 14.5 758 
f  m b 2 12 15.58 158 78.5 54.54 15.4 46.1 21.9 19 30 17 7.3 122 11.2 874 
f  d c 4 10 17.83 168.8 84.2 63.18 19.8 50.7 22.2 2023  11 8.9 74 13.9 . 
f  d c 1 8 17.75 172.3 87.5 74.55 26.3 54.9 25.1 17 30 13.5 8.9 67 14.2 . 
f  d c 3 10 16.83 153.5 74.6 53.18 15.8 44.8 22.6 21 21 14 8.4 81 13.3 . 
f  d c 1 3 14.5 162.5 82.4 51.36 12.5 44.9 19.5 11.5 15 11 8.9 45 15 890 
f  d c 1 7 14.75 174.5 90.2 80.45 22.7 62.2 26.3 13 36 13 8.5 99 . 880 
f  d bc 4 4 18.17 164.5 79.2 53.64 11 47.7 19.8 12 21 13.5 8.8 39 14.5 858 
f  d bc 1 3 17.08 164.6 77.2 60.91 15.4 51.5 22.5 15 24 12 8.8 65 20.3 935 
f  d bc 4 4 17.42 161.4 80.4 56.82 14.4 48.6 21.8 12.5 28 14 8.6 63 12.1 918 
f d w 2  7 16.25 166.2 83.7 55.91 15.8 47.1 20.2 23.5 21 14 9 72 11.7 759 
f  d w 3 10 16.75 175.5 92.5 55.91 12 49.2 18.2 15 21 18.5 7.6 88 10.3 . 
f d w 2  2 16.08 168.2 82.7 50.91 12.7 44.4 18 15.5 21 15.5 7.6 73 15 761 
f  d w 1 6 15.42 162.9 . 62.73 . .  23.6 .31  1 3 . . . .  
f  d w 2 3 17.58 186.6 79.6 72.73 22.6 56.3 25.9 26 21 12.5 8.7 67 15.9 . 
f  d w 1 4 15.08 170 83.3 75.91 19.1 61.4 26.3 19 35 1 4 . 9 7 . .  
f d b l l O  14.67 168 81.5 59.55 15.5 50.3 21.1 18 24 15 8 83 12.2 850 
f  d b 1 9 17.83 158.2 82.1 54.55 10.5 48.8 21.8 17 30 11.5 8.2 87 10.6 791 
f  d b 3 9 16.67 163 80.9 61.36 21.2 48.4 23.1 20 24.5 13.5 8.1 . 12.6 891 
f d b l l O  14.58 165.2 83.3 56.82 14.8 48 .420.8  22 26.5 10.5 8 .2 . 11.4 . 
f d b 3  13 18.25 161 77.5 63.2 . . 24.4 16 31 16.5 7.3 102 11.7 794 
f  d b 4 13 17.67 161.5 80.5 60 19.1 48.5 23 1922 14.5 8 88 12.9 886 
f  d b 3 9 16.75 166 84 55.91 18.6 45.5 20.3 20.5 24 12.5 8.6 90 14.3 801 
f  g c 1 3 15.33 168.5 87.6 56.36 15.2 47.8 19.9 18.5 23 14 8.1 67 12.6 762 
f  g c 1 5 17 157.2 77.7 56.36 14.5 48.2 22.8 13.5 21 14 8.6 77 13 881 
f  g c 1 1 14.83 156.9 73.1 60 18.3 49 24.4 19.5 30 8.5 9.5 48 20.6 . 
f  g w 2 4 17.42 168.5 81.8 55 8.7 50.2 19.4 23 43 17.5 7.8 86 12.4 727 
f g b 4  13 18.08 175 86.5 71.36 17.8 58.7 23.3 24 45 23.5 7.8 103 11.5 . 
f  g b 2 10 16.08 165.5 81.5 73.18 21.1 57.7 26.7 17.5 25 12.5 8 106 13.3 878
m f b g .  . 15.5 164.5 81 51.82 5.81 48.81 19.15 21 46 20.8 7.1 137 14.5 634 
m fb g  . . 17.5 168 83.5 61.36 6.91 57.12 21.74 15 5621 6.6 143 10.7 634 
m fb g  . .  17.25 168 89.5 54.55 7.12 50.67 19.33 19 42 16.5 7.6 127 10.9 717
m f c  . .  18.17 173.2 88.4 62.73 10.03 56.44 20.91 16 54 19 6.8 153 8.7 784
m f c  . .  17.5 168 81 63.64 12.08 55.95 22.55 15 . 18.5 6.7 113 9.7 617
m f c  . . 18.75 155.9 76.5 55.45 6.33 51.94 22.81 20.3 53 21 6.9 162 9.3 613
m f c  . .  17.5 177.5 88.6 76.36 10.65 68.23 24.24 18.3 . 29.5 6.6 131 9.8 642 
m f  c . .  16.5 167.5 80.4 64.09 5.45 60.60 22.84 11 64 19 6.7 153 10.8 . 
m f  b . .  15.25 161.5 79.5 58.64 11.25 52.04 22.48 22.5 59 17.5 6.8 139 11.2 588
m f b  . . 17.75 171.5 84.5 68.64 11.41 60.81 23.34 21 68 ...................
m f  b . . 16.25 170.0 81.0 65.91 12.82 57.46 22.81 20.5 64 16.5 7.0 108 11.2 632 
m f w  . . 14.17 153.8 78.1 43.18 6.9 40.20 18.22 19.8 41 15.5 7.7 114 10.3 642
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m f  w  . . 15.25 174.2 87.3 57.73 5.77 54.40 18.99 5 48 18.5 7.4 121 11.4 633 
m f  w  . .  13.92 169.4 80.7 60.91 6.35 57.04 21.22 18.5 57 18 6.8 121 10.6 657 
m f w . . 15.25 170.4 82.9 54.09 5.25 51.25 18.65 15 50 19 7.4 107 11.2 567 
m f w . . 16.5 172.4 86.7 57.27 5.97 53.85 19.28 14.5 53 15.3 7.2 118 14.4 593 
m f  bc . .  16.58 170.5 88.4 65.45 . . 22.51 12.5 43 23 6.7 151 . . 
m f  bc . .  18.25 168 84.4 64.09 . . 22.71 13.5 47 21.5 7.1 127 . . 
m d b g . . 16.5 170.5 79.5 70.91 16.7659.02 24.39 17 57 11.3 7.5 95 13.5 651 
m d b g . . 13.92 152 74 . 17.11 . . 20 . 11 8.5 82 . 795 
m d bg . .  17.08 168 84.5 59.09 10.08 53.13 20.94 12 49 17.3 7.1 105 12.2 662 
m d b g . .  15.08 177 92 68.18 17.27 56.40 21.76 12 41 15.5 7.9 103 14.1 900 
m d bg . . 14.92 164 83 59.09 5.99 55.55 21.97 16 53 17.3 7.3 112 12.8 667 
m d w . .  17.83 172.6 80.4 70.46 9.59 63.70 23.65 26 53 17 6.6 108 11.2 647 
m d w . .  17.17 178.4 89.7 64.54 15.69 54.41 20.3 17.3 55 14 7.5 95 10.7 728
m d w  . .  15.75 172.4 95.7 57.27 10.6 51.19 19.28 13 51 16.5 7.5 74 14.8 635
m d w . .  15 167.9 83.7 66.36 12.39 58.14 23.53 13 47 15 7 121 9.6 578 
m d w  . . 14.17 175.6 91.4 59.09 9.89 53.25 19.19 14.5 37 11 7.9 91 10.5 599 
m d w . . 16.08 170 82.5 95.91 12.31 84.1 33.19 16.3 68 9 7.5 97 12.1 .
m d b . . 17.08 178.5 87 73.64 22.36 57.17 23.11 16.5 52 13.5 7.3 147 9.7 635
m d b . . 16 178 90 75 27.67 54.25 23.67 16.5 51 14 7 127 11.1 615 
m d b . . 17.75 169 83.5 72.73 26.27 53.62 25.46 19.5 60 22.5 6.9 131 13.2 659 
m d b . .  17.17 175.5 90.5 84.09 12.05 73.97 27.3 18 59 24.5 6.5 150 10.1 716 
m d b . . 15.58 174.1 83.5 63.64 5.81 59.94 21 19.5 55 15 6.6 141 10.5 584
m d b . . 17.83 181.5 92.5 72.27 13.05 62.84 21.94 19.5 63 16.5 7.2 148 10.5 629
m d c . .  17.5 168.9 80.2 68.64 10.65 61.33 24.06 15 51 166.7 105 11.5 642
m d c . .  16.92 165.3 80.9 60.91 7.34 56.44 22.29 13 42 14 7.4 116 9.5 589
m d c . .  16.92 169.1 82.2 66.36 12.47 58.08 23.21 11.3 58 16.5 7.4 148 9.7 623
m d c . .  16.33 181.6 91.2 72.73 12.47 63.66 22.05 13 43 17 7.3 100 9.7 758
m d c . . 17.92 177.1 87.5 71.82 10.36 64.38 22.9 15 51 16 7 133 9.3 837 
m d c . .  15.17 172.2 87.2 62.27 8.82 56.78 21 15 53 15 6.9 175 9.9 609 
m d  c h . .  17.17 171.5 85 65.45 . . 22.25 17 48 19.5 6.7 107 11.7 .
m d b c . .  17.08 181.2 89.9 79.09 . . 24.09 13 56 . 7.8 87 . .
m g b g . . 17.33 177 88 70 11.81 61.73 22.34 16.5 59 18.5 7 104 12.8 692 
m g w .  . 15.25 174.2 87 65.91 11.25 58.5 21.68 15.5 61 16 7.1 138 11.4 633 
m g b .  . 17.83 186.5 91.5 67.73 9.44 61.34 19.41 23.8 66 20 7.2 126 11.7 634 
m g b . . 15.33 178 88.5 66.36 10.05 59.69 20.94 19.8 60 16.5 7.2 126 9.9 650 
m g e . .  17.25 173 89.5 63.64 10.61 56.89 21.26 15.3 41 15 7.2 137 9.7 736 
m g e . . 17.42 168.8 82.7 69.09 16.92 57.4 24.25 20 . 20.5 6.7 151 10.86 628 
m m bg . . 17.58 171.5 82.5 69.55 11.84 61.32 23.65 22 52 20.3 6.7 135 12.5 601 
m m bg . . 17.08 174 87.5 64.09 10.93 57.08 21.17 18 53 20.5 7.3 106 12.9 539 
m m bg . .  15.42 171.5 87 71.82 16.06 60.29 24.42 17 57 14.8 7.5 136 . 840 
m m bg . . 14.25 157 75.5 45.45 5.09 43.14 18.44 17 32 17.3 8.1 101 14.2 651 
m m bg . . 16.5 163 77.5 62.73 6.49 58.66 23.61 19 56 23.5 6.8 110 10.9 665 
m m bg . . 14.67 165 82.5 55 8.22 50.48 20.2 17.5 40 16.5 7.5 78 10.9 .
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m m w .  . 17.25 170.4 86.8 62.73 6.35 58.75 21.6 14.5 58 18.5 6.6 154 11.1 550 
m m w . .  15.5 168.7 88.3 67.27 8.61 61.48 23.6 16 69 20.5 . . . .  
m m w . . 15 183.8 93.5 64.55 7.28 59.85 19.1 11 57 17.5 6.7 145 8.9 541 
m m w . . 16.58 159.7 83.3 50 4.92 47.54 19.61 17 55 17.5 7.1 98 11.8 593 
m m w .  . 15.17 170.7 87.3 55 5.77 51.83 18.9 20 51 18.5 7.4 82 12.8 552 
m m w . . 16.33 174.5 86.4 61.36 13.96 52.79 20.12 17.5 44 15.5 7.4 132 16.6 . 
m m b . .  17.58 188.5 94 69.09 6.52 64.59 19.44 14.5 52 13.5 6.5 135 11 635 
m m b . . 17.08 175 90 63.18 9.1 57.43 20.63 16 55 13 7.2 127 11.1 637 
m m b . . 17.75 181.5 90 59.09 6.69 55.14 17.94 10.5 55 18 6.6 154 10.7 600 
m m b . . 15.83 160.5 79.5 50 12.51 43.75 19.41 15.3 46 17.5 6.9 132 9.5 617 
m m b .  . 14.92 179 90 60.46 9.52 54.7 18.87 17.5 60 15.5 6.9 132 9.1 552 
m m c . .  17.42 167.8 86.2 65 9.67 58.71 23.08 15 64 19 7.3 125 9.4 784 
m m c  . . 17.33 162.9 79.7 69.09 16.34 57.8 26.04 19.3 52 21 7.2 129 8.8 648 
m m c  . .  16.58 172.8 88.2 66.36 13.32 57.52 22.22 19 63 16 7.3 118 11.8 802
m m c  . .  17.17 166.6 78.1 64.55 10.85 57.55 23.26 20 56 14 7.6 141 9.6 677
m m bc . .  17.92 155.4 77.4 50.91 . . 21.08 11.5 34 27.5 7 167 . . 
m m b c . . 16.5 170.3 85.9 57.73 . . 19.91 16 49 23 7.3 105 . .
m m b c  . .  17 165.3 83.1 50.45 . . 17.31 13.5 45 22.5 6.8 148 . .
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